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ee 
PUBLIC NOTICES 
AP pplications are Invited 
for the POST of ENGINEER to TAKE 
CHARGE of DESIGN. 
Salary ay hy A A increments 
df Vv 
ie to £50, including bonus, £440 16s, 104. 
bonus corresponds to & cost of living index 
¥ the bonus yer cent., and is subject to an increase or 
feuree by 1 26th for every five points Ties or fall in 


the index aeet rere. aed hee 7 
be Fede Superanauation Seheme for Galversitien. 
te Feredidate Pnould peastes good technical qualié. 
re sa degree or diploma in engineering being desir- 
sole. Experience in neering 


k is essential. wled. 
ineering shop practice and production methods will 
ne taken into consideration 
lications should be made to the SECRETARY 
44 London, = 1. 





of tke ADMIRALTY (©.B. Branch), 





ideford Bridge Trust. 
WIDENING OF BIDEFORD BRIDGE. 

TENDERS sre INVITED for the RECONSTRUC- 
TION of the M ASONRY CUTWATERS and FOUNDA- 
TIONS of BIDE FORD BRIDGE and for the WIDEN- 
ING of the RO ADWAY tg REINFORCED CONCRETE. 
a 4 drawings may_be 

Spot rid 24. Bridecland-street, 








Wwe. 
after 4 April 1923. ies a be 
afte Mond “f charge of 158., which is not returnable. 

Sealed Tenders must be submitted to the Bridge 
steward not later than Noon, May 22nd, 1923, 


The Trust do not bind themselves to sccept the 
lowest or any Tender. 
H. M. BAZELEY, 
Steward to the Bridge Trust. 
2s, Bridgeland-street, Bidefc rd. P7325 


(Yardif C ‘orporation 
TAFF FAWR SECTION. 
PIPE LINE NO. 2.—CONTRACT NO. 1. . 
The Cardiff Corporation is —— to receive TEN- 
DERS t and « persons Ww 
names are on the King’s Roll tor the CONSTRUCTION, 
LAYING and ¢ rp ty A : the No. . = — 
and ot Yorks in connection therew' 
oy near = —— < 
Cantref Reservoir Breconshire, 
aieete at Goltre Coed, Quaker’s Yard. Glamorgan, 
a leneth of approximately Af miles of 28in. lap- 
steel —s aunmes 
“et ma and printed specification, 
form of Tender. can ail of of quantities may be obtained 
on application to Mr. H. Priestley, M. Inst. C.E.. 
City Hall, Cardiff, ey the 2nd day of May next. ny 
payment of a deposit of £20 to the City 
which will be returned after the receipt ot a bona fide 
Tender with the bill of quantities fully priced out and 
the specification attached, but on that condition only. 
Tenders, addressed to the Town Clerk, City 
and endorsed “‘ Tender for No. 2 Pipe 
** are to be delivered not later 
turday, the 20th May next. 








Water-+ 


Hall, Cardiff, 
Line, Taff Fawr * 
than Twelve Noon on * 
The Corporation do not bind themselves to accept 
the lowest or any Tender 
No person should Tender unless he be properly 
qualified by practical skill and experience acquired as 
a master contractor in the construction of extensive 
public works 
Persons proposing to Tender are 
in their names at once to the En 
ticulars of contracta carried out by t 
Dated this 23rd day of April, 1923. 
CECIL G. pgown. 
2205 


own Clerk. 
(ity o of Bradford. 


by fey te 
at 


nested to send 
. giving par- 





The Electricity Committe 
tion invite oe an ERS 
REMOVAL TE CR 
VERTICAL TOTALLY b >. (by 
Musgrave, Bolton), coupled to a 1000 Kilowatt 
WESTING HOUSE, De 
CONDENSER, STEAM and 
AIR PUMPS, BARRING ENGINE, certain PIPING, 
&c., and of ONE 380-Kilowatt WILLANS-E.C.C. D,©. 
GENERATING SET (without Condensing Plant or 
Piping), installed at the Electricity Generating 
Station, Valley-road, Bradfor 

Form of Tender and abridged specification of the 
plant may be had on application te the City Electrical 
Engineer and Manager, 45 to £8, Sunbridge- 
Bradford, to whom all inquiries respecting the plant 
should be addressed The plant, which is in good 
running order, may be inspected any day, Monday to 
Friday inclusive, between the hours of 10 a.m. and 
5 p.m., and on Saturday from 10 a.m. to 12 nogn, 
and, if desired the 1000 K.W. Set, but not the 
— W. Set, can be run op load on application being 
uade 

Sealed Tenders, endorsed “‘ Tender for Generating 
Sets."" to be sent to me not : tater than 10 a.m. on 


Friday, 11th May, seas. 
FLEMING, Town a 
Town Hail, Bradford, "7 rth April, 1923. 








City of Bradford. 


ford Coapesnticn inv ite TENDERS for 
COMPLETE ERECTION, 
and SETTING to ma +a ot : 


CONTRACT * —ONE 15,000/20,000 K. Po 
THREE. PHASE Soe RBO-GENERATOR, 
‘without Con aaah Res will be the 
sub, of a separate 

Tenders must be for the whole ot "ihe work included 

in the contract. 

Copies of the specification, conditions of contract, 

form of Tender, &c., may be obtained from Mr. Thomas 
les, M.ILE.E., City Electrical ngineer and 
Manager, Electricity Offices and Showrooms, 45 to rs 
Sunbridge-road, Bradford, on payment of the sum of 
One Guinea. Additional copies of the specification, 
&c be® — sum - 
a Guinea per cop The 
refunded upon receipt cf a bona 
return of all the documents 
a ths ‘Tenders have been adjudicated upon. 
P 4 Tenders, on the forms provided, oan be sent, 
ully" filled in, to me not later than 10 a m Thurs 
day, the 7th June, 1923, endorsed ** Tender for Elee- 
trieity Works, Contract * R. 218.’ * 
The contract will be let subject to. So fair contracts 
slauses of the C _Corperation, which may be seen at the 
own Clerk's office, and which the rt contractor 
will be required to sien 
ne pt or any Tender will not necessarily be 


N.L : 
Town Hall, . L. FLEMING, Town Clerk, 
24th Apia 1923. 2296 


Brad 
the SUF PPLY DELIVERY, 








Tenders are Invited by 


mus 
Sydney, 
Nov 








The Engineer 


_~@———_ 


PRINCIPAL CONTENTS OF THIS ISSUE. 





Control of Boilers by Temperature and 
Draught Measurement. 





Report on Indian Railways. 


The Lakeside Electric Power Station at 
Milwaukee—No. III. 


L. & N.E. Railway y Pacific Type Locomotive 


(With a Two-Page Drawing). 
Testing the Hardness of Metals. 


Electric Transmission of Power for Propelling 
Machinery. 


Powerful Floating Crane for India. 
A-New 30 Cwt. Lorry. 
































PUBLIC NOTICES 


spas of Warrington. 


(Kounty Bo 
LECTRI ei ee 


The Electricity “7 Trnes ig ite 
TENDERS for TWO 250 K. wv. * WILLANS BRUCE 
yt _ VESERATING SETS, 





direct current, 

450/550 vol 
Full articular apd as 3 of Tender may be obtained 
on application to F. V. Mathias. Borough Elec- 
and Tramways hadhiate. Electricity Works, 
ertagten. where the plant may be seen by appoint- 
Tenders, addressed to the “‘ Chairman of the Elec- 
gtetty and Tramways Committee,”” Town Hail, 
endorsed 


Warrington, must be sealed with wax and 
“* Tender for enemating Sets "’ and delivered not later 
The Committee a o mot bind i anedees \araaal 

oO not bind themsel te 
je to ves accept the 
A. T. HALLAWAY, 


Town Clerk. 
memtasten. 2318 


Southport. B Birkdale, and West 
ASHIRE WATER. BOARD. 
TRIBUTION SUPER: 
APPLIOA owe are INVITED f 
experience for the 


above APPOINTMENT at 2 salar 

above APPOLN ENT at a salary of a 
= ay must have up-to-da ex pe- 

rience main laying and repairing, "lambing and 


Town Hall, 








fitting rr waste prevention, 
and the control of the outdoor staf’ and workmen . 
ing. 
PS in -writing, stating age, full par- 
a’ . and 
accompanied by f= test should reach the 
ereiowes Be later than the 14th May. 1923. 
. BURTON EDE, Ase . M. Ine net, % z.. 
n 
14, Portiand- i. b, Bouthpers. ¢ nano. 
April 23rd, 2274 





SITUATIONS OPEN 





ANT) by a Leading Boiler Insurance y. 
Ww eiditicns* BOILER apa Appl canis 


technica) Uaiulas, 
pam hy ot mak making cccurately, ‘dh sketches of 
all classes of steam boilers, and writing clear reports 
on conditions. Commencing salary £260 per 5 ry — 
Address, 2279, The Engineer Office. 279 A 





Wy Aatep by London Sales Office of an American 
Engineering Firm, ENGINEERING SALES 
CORRESPONDENT. about 2 yi of 
right man. 


£4 per week to the Public school man 
wishing opening with a good future will be given 
preference.—Address, stating qualifications, 2200, The 
Engineer Office. 2200 A 





ANTED IMMEDIATELY, CONTRACTOR'S ENGI. 

NEERfor measuring up quantities and setting out 
and giving levels of Sewers and Road a Good pre 
vious a= absolutely essential. lary £7 per 
week .— Write, stating age and full A to Box 
346, c/o Brown" 8, 39, Tothill-street, 8.W. 1. 2258 a 





ANTED in Progress Department of Large Manu- 
facturers in the Midlands, employing several 
thousand hands, the SERVICES of a First-class MAN 
to TAKE CHARGE. ——— that applicant should 
~* a good knowledge of modern workshop manu- 
facturing methous. State age, experience, and salary 
required.—Address, 2317, The ‘Engineer Office. 2317 a 





PUBLIC NOTICES PUBLIC NOTICES 
. 9/3/23. 
Met opolitan Borough of G tate Electricity Commission of 
ECTRICITY SUPPLY DEPARTMENT. TENDERS 0g) TVITED toe tee AUF ACTURE, 
The Shoreditch Bo Council have FOR DI8- SUPPLY. DELIVERY, and SUPERINTENDENCE. of 
POSAL certain old PLAN me the following : ERECTION of the foliowing : =— 
ONE 165 K.W. Willans-E.C.C. DIRECT-COUPLED 23/63. — ELECTRICALLY 
GENERATOR. 150 volta Dic. ERATED POWER SHOVEL 
FOUR 120 K.W. MOTOR TRANSFORMERS, with forms, specification, contract conditions, 
n E.T. 8 or. AR. &c., are available upon appl 
66 K.W. MOTOR TRANSFORMERS. / my ee 
OUR 33 K.W. MO TRANSFORMERS. place, Strand 
ONE STEAM SUPERHEATER (partly dismantled) 3.0 
Applications to view the plamt should made to set of two caples of the specific 


the undersigned, from whom 

can also be obtained, including conditions of sale. &c. 
Tenders are be made on the official 

vided upon application) ond & are to be delivered oy not 


later than Noon on Tuesday, the 8th May, 1 
(Signed) C, NEWTON RUSSELL, 
eh a oe 





ineer. 
Electricity _Jacply Deere siment 
25th April, 1923. 2299 
Urban District 


a 
UNCIL. 
SPENSION BRIDGE. 


The above chaneti invite TENDERS for WORKS i 
connection with the REPAIR of the SU SPENSIO! 
BRIDGE across the River Thames at Teddington. 

Pians and specifications may be seen at the offices of 
Messrs. Mott, Hay and Anderson, of No. 0, oT 
leigh House, Caxton-street, Westminster, 5.W. 
where a form of Tender may be obtained after pay ~A 
of a deposit of Five Guineas to the undersigned, which 
will be returned on receipt of a bona fid: Tender. 

Ten endorsed “‘ Tender for Suspension 

Bridge Repairs,” to be delivered to the address here- 
under agt later than the 4th May, 1923. 

The Council do = bind themselves to accept the 


lowest oe any 
H. SALMONS, 
Clerk to the Council. 
Council Offices, Teddington. 
<0th April, 1923. 
Department of Public Works, 
Sydney, 3ist January, 1923. 
SYDNEY HARBOUR BRIDGE TENDERS— 
EXTENSION OF TIME. 
the 


th Wales ~ + the CON. 
CTUR 


™ G. 


2261 


tenderers on | ae 

to the Under- oes Public Warts. § Busey. 
to the fér New b Australia 
House, a London ; the talster' a of Railways 
the Trade Commis- 


and Canals, Australian 

sioner in the United dtates. New York ; or the Bureau 
Fo and Domestic Commerce, 

D&., United” States. 


. Washington, 


‘Tenders. the time for which has been extended, 
t reach the Under-Secretary for Public Works. 
New South Wales, not later than 30th 


ember, 1923. 
R. T. BALL, 
2035 Minister for Public Works and Railways. 








Shovel, 
up to Noon on the 3ist July. aw. by 
R. LIDDELOW. 


State Electricity ion sof Victoria. 
illiam-s' 


Mel! 
wo not bind “ipelt to accept the 
lowest or any Tender. 2206 


The Great Indian Peninsula 


The Directo: repared to 
the SUPPLY ot the following STORES, namely >— 


Fee for 
Specification. 
STEEL AXLES Gopaunes) for CAR- 
RIAGES AND WAGON 
PLATELAYERS’ TOOLS 
Specifications and forms of may be ob 
at this office on payment of the fee for the specification, 


which payment will not be — 
The fee should ¥ post. 
Cheques and postal orders should be —— on made 
payable to the Great Indian Peninsula Railway Com- 
pany. 
Tenders must be quhvens in separate envelopes, 
dressed undersigned, marked 








later ay Eleven o'clock a.m, on Tuesday, the 8th 
ay 
The Directors do not bind themselves to accept the 


lowest or any Ten 
R. H. WALPOLE, 
Secretary. 
Company's Offices. 
48, Copthall-avenue, E.C. 
Lendon, 25th April, ies. 


Tyne Improvement Commission. 
The 3 eS ICE 5 een LAUNCH. 


jars Commissioners 
ENDERS for the CONSTRUCTION 
tad DELIVERY in the Tyne of a gig tag EW 
STEAM LAUNCH, ‘about 57ft. ‘ons. 
es 11 or, alternatively, 13 knots, sith wabin and 
w accommodation, &c. 

__nples of the form of of Tender, conditions of contract, 
general fication and  —— drawing may 
obtained * th 


2306 





in 
Steam Launch,”’ 
Collision Sub-Committee," not later ‘then Noon on the 
25th day of May. 
The do not bind themselves to accept 
the lowest or > 
y Order 
ALBERT BLACKLOCK, 
Secretary. 
i Improvement Commission Offices, 


epee Tyne, 
23rd April, 2277 


“THE ENGINEER” WANTED. 








GENERAL MANAGER, for Well-established and 
| General Mechanical fee 


fully cuallbed in © way, an ience 
ork and Plant. REQUIRED te iene 

fall ww Works, having up-to-date 

knew! le of advising cus . and carry- 


out 

a has excellent 8 with 
collieries, » &c., is well known as makers of 
all mining cntiner?, plant and constructional work, 
also as electric light and contractors. 


power 
There te plenty ot work on band. ond pees 
ment offers it opportunities 
scope for advancement for an in — 


ssilagent” 
capable man with ability and imagination. 
Good salary and excellent prospects. 
Address, stating age, detailed experience, — re 
required, 2273, The Engineer Office. 





LBApiee REINFORCED CONCRETE COM- 
ANY REQUIRE the SERVICES of a REPRE- 
SENTATIV E for Scotland to work from their Glasgow 
office. Applicants must be 1 connected and should 
have a knowledge of Reinforced Concrete or Con- 
structional Engineering. Preference will be givea to 
Scotsmen resident in or near Glasgow. Applications 
to state age, gpalifesticns. and salary required 
Address, 2278, Enginee Office. 2278 a 





SITUATIONS OPEN (centinued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 3. 
MACHINERY, &c., WANTED, Page 2. 
FOR SALE, Pages 3 and 4. 
AUCTIONS, Pages 3 and 102. 


PREMISES TO LET OR WANTED 
Page 3.: 


WORK WANTED, Page 4. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 


For Advertisement Rates See 
Page 449, Col. 1. 


- —> 





ANTED, a COPY of “‘ THE ENGINEER "’ 
December 26th, 1919.—Addrese, P5000 
Engineer Office. 


NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page 101. 
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SITUATIONS OPEN (continued) 





THE ENGINEER 
= —— 


Arg. 27, 1995 








SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 


COMPANY MEETING 





GP Fein MANAGER W. for Burma, for 
ma Works and Stores ane doing 
ons, 





by agreement. —Address, stat 


training. and salary expected, peer 


UG. .. with Good Kaewledge Ts Tete 
Mo Ek i. ae 
PES ay FR ROR ey 
Ww ien m app. 
i? ae < 


week, London district,—Address, 2311, 
ineer Office. 23ll a 


NE OFFER ENGINEER Eu cs- 
All-round prac., tech., mech., 

penilenn works and chief engineer ; 

berth wi Clean record, 


any —_ some prospects. irre- 
proachable .. extta Ist class eng. B.O.T., 85. 
ried.—J. 8. M., Everton, Coleri dge-road:, Ashford, 


exp.; held 





IVE REPOSSENTA TIVE REQUIRED for the 
Midlands for the sale of high-class Woggvertias 
Machines. Permanent situation. Send Par- 
ticulars, stating age, previous =? (if any). 


Aadiress Prieb, The Bavtueer 


ETALLURGICAL CHEMIST.—. Thoroughly 
‘@ competent MAN is REQUIRED with the neces- 
ar, owhk and experienge to the aa 
an cal Laborat and Hi 

ment of an important Lk, 4 
All replies to state ex 

salary required. a mea. The 





t 
be age near Londen, 


ae 
ATRFIXER, with Wide “9 


conmpeten t 
mals trained of —* = 
pects for suitable man, 


ails a f traleiee 
x pr vprionce, and eset —Address, 2259, 
ngineer Office, 2259 a 
To s 
Ww Works ng in vy non- 
repetition vo Vey " Teversing De Rollin Mill Engines, 
large Gas Engines, Unifiow and other Steam Engines, 
&e. Must be capable -~ oo — foundry expe- 


rience.—A ag stati Xperience, 
aL inka Galloways 
ng 


Stet ‘ain a canons hester, mark 
envelopes ‘ 2201 a 


ANTED, First-class CRANE DRAUGHTSMAN, 
well up in piece and Electrie Cranes. No one 

who has not ised in = class of work need 
experience and + required .— 


apply, State 
SAMUEL BUTLER and CO., ow 
Works, Stanningley. Leeds. 
ANTED. Pirst-class DRAUGHTSMAN, Sterenatt 
conversant th Mechine-eut ae z 
anpliestion: Pr ae meee — ne 
requ P 
DAVIp BROWN and SONS (Hedaid.s, ars Park 
Gear Works, Lockwood, Huddersfield. 
ndon, 
Ts Blewurtead 
Generating 


Wyte. BDIATELY in 
salary. 


iw. x and te ‘Tay-out mF with De 
tations.—-Address, = age. oR ‘estes 


A EARS SURG ee SAGr APE 


waz: 
pie seis. with e addi 


ot ch’ et: “i St ee 
— £50 when able eilary Rite 

age, education, 
B. B.."" c/o Davies 
2300 a 








y required. 


MANAGE vag. for Engineering 

















first-class passage.— Write, stating 
training, experience. &c.. 50s," 
and Co., 95, Bishopsgate, E.C. 2. 

b: 


| Magee eds 


general 
fence and familiar with Steam Pipe Work 
y-out ad Details. Age 24/40. Blectrien! expe- 
an advantage. State age, ex A salary 
required.—Address, 2222, The E: Office. 2222 4 








PABLE DRAUGHTAMAR. REQUIRED by Lanca- 
shire Firm ; one with ¢ in and 
oilers, 
Ma- 


details of Power Station Plant, —— 
Chain-grate Stokers, Coal and Ash-han ling 
chinery — Address, tating age, salary Ay expe- 
rience, teferences, 2269, The Engineer Office. 2269 4 





by a ey WANTED, Pre- 

pe |! cuperroaee ¥ state Steam one and Electric 
Cranes. pplications 8 age. ex 

lence, and salary required. GRAFTON an and cb, 
ngineers, Bedford. 2286 a 





RAUGHTSMAN, Experienced in Design and Con- 
struction of Suction 

rary earegeent offered by fl 

veyor E . to Plana Sinall Special 

—Address, Sis, The Engineer Office 


RAUGHTSMAN | REQUIRED. in 
OR my Ae 

an. HOE snl CO” Lea. 109, road, 

on. ye20 A 


Oil 








RAUGHTSMAN — for Heavy 
Bngine Design ; 

class of work; know) 

tage. Applicants must 

ability te develop and 

initiative. Give full 

an salary requi f 

Porteous aad Co., Advertising Agents, 


RAUGHTSMAN REQUIRED. Must have Expe- 
rience in ir-cooled 


A BE. 
State age. experience, and salary required.—G.P.0., 
Box 77. Bristol. 23154 








Dea, Senior, for Large A.C. Machines 
and Rotary Converters.—Address, «ine age, 
opgersence. and salary required, 2314, The 2 

Office. 





Experienced Marine 

auxiliary. AT ONCE for the Eastern 

diarids ; must be well up A Marine Engine-room 

uxiliary Equipment, bay Pump Work. 

te , experience, and salary required. —Address, 
2312, Engineer Office. 2812 a 


RAUGHTSMEN, SEVERAL, 
D WANTED 





uctural Steel. REQUIRED 
. ONCE for Bridge Works, Glasgow. Expe- 
rienced men heavy buildings and bridge 
work.—Address, ‘* BRIDGE, G4 Wm. Porteous and Co., 
Advertising y ed, Glasgow. P7340 Aa 


bare Str: 


XPERIENCED DRAUGHTSMAN REQUIRED, 
to designing and detailing all kinds 
Permanent ae nn gen y — 
. age, 
rience, and is Le SMITH and SONS 
y), leetric Cras iy orlins 
. near a 


=e ABRIAL ROPEWAY DRAUGHTS- 
MAN WANTED for responsible position in 

a ae _m-+ -4 —Address, giv ot 
jence, age, and salary required, 

neer Office. 





outline 
The 





OLY An EQUINE Light ey DRAUGHTS.- 


OED AT ONCE for London office. 
Must oe ad atcarate Worker. Good a 
for right" .-* a reas, giving experience, 
sal, uired, and when at liberty, 2281, The Bnet: 
neer 0 
Jy? and TOOL DRAUGHTSMAN WANTED. "Must 


have had extensive experience on the production 
of Tools and Fixtures for the manufacture of Electric 


Par ey oe aa 





and salary uired 
Metropolitan. Vickers i Co.. Lad 
Works, Sheffield. 


jar DRAUGHTSMAN, Good, for London Offiee, 
—Write fully, stating experience and salary 
expetted.—Address, P7338, The Engineer i 
7 A 


L pere DRAUGHTSMAN WANTED for Leeds. 
Must be thoroughly experienced design of 
Ly Narrow and Broad-gauge Steam ives up 
tons. State age, experience, and salary required. 
& prospects for suitable man.—Address, 2255, The 
E. Office. 8255 a 











ACHINE TOOL DRAUGHTSMAN REQUIRED 
for Special Tools, Jigs and Fixtures. Applica- 
tiong are only invited from mep of first-class lity. 


i 
Pleage state Desnce 1a beeT pected. 
217% The Engineer 0 " or = a 


ANTED, FOREMAN MOULDER, with Full 
knowledge of manufacture of arom Iron 





metals. Applicant to s prev. 
&c., and to supply referénege.— Address; 
Engincer Office. 





wore ENGINEER SEEKS RE-ENGAGE- 
ENT, to = ae eae or factory plants, steam 
or suction gas; good all-round shop experience (own 
repairs) .— Add. enn, P7354, The Engineer bart) 
KR 


=| nglish Blectric Company 


Sim CHARLES ELLIS, Chairman of the Comp 
who presided at the Annual General Meeting 4; 
25th, sald, in moving thé adoption of the report Dril 
accounts, that the past year was one of ~~ — 
engitieertag trade bad ever éxperienced, 


Worst the 


5 THA ty 





Yoke or GENERAL MANAGER, & 1 
iser, with many years exceptionally wi 


WANTS “ane soe RRR, “nerd and ag waaineet setipers. 
weldl babes. bydreaii | sing, "tee! plat ond 


Praes. Pas Engineer Ofloe Office. — ; 





ORKS MANAGER, with 18 Years’ Engineering 
experience in responsible positions both at bome 

and gueees. WISHES CHANGE. Capable, good 
iser, speaks four languages ; in present position 
over 3 : well acquainted with rand to-date 
Droduction in machine, press chore far 

mill London district preferred.— 291, 
The Engineer Office. 


Den | J)™4Y5 | Neste -; (London District) SEEKS SITUA- 
years’ good all-round 


engineering 
experfence ‘mn shops and drawing-office.— Address, 
7356, The Engineer Office. P7356 B 


Preot B 








Shop 2 Years, D.O. 3 Years, 

tools, die casting and general 
tuitable” ie OsItioN 

P7350 B 


RAUGHTSMAN (22), 


sorinatage ki ecliced 
Address, P7350, The Encincer Office. 





NGINEER DRAUGHTSMAN (36) WANTS POST. 
Ten years’ supervision of department and D.O., 
al engineering, f dry, railway experience ; 

Bye clans references,— Ad . P7245, ™, Enghncer 
245 B 





UNIOR MECH 
18i), 34 
. Londea 


NICAL DRAUGHTSMAN (Age 
x, ears enginetring 
7350, The Engi- 
P7350 .s 


.O. exP. 
trict.— Address, 


COM MERCIAL RECONSTRUCTIONS inp, 
1, POST OFFICE CHAMBEKS, DERRY. 
Miaufacturiag aad Financial Consultants, 

Expert assistance oo all works, tech sical and ¢om. 

mercial problems. Production, Costings and Sales- 

B reorganised and reconstructed. Capital | tun 








SITUATIONS WANTED 


issues and Pi sance Ex. 


=e — oa 





“elepboues, de 


itio ns as 

. Planning engineer, teal ee 
as firms. 

classes press Re. £— 
experience in 


I eet — +8 (37) & s 
ae 


ure 
foreg 
ieee a 
Boer and wi 
productions. 
Address, P7336, The Eaginetr (dive. 


Bere, (39), 21 Years’ Technical and Commercial 
experience in mechanical and eleogrical engi- 
neers’ stores, metals, tools works requisi 
syatematical organiser, ¢ corresp 

my of markets.—Address, P7355, Pine 


neer O 
IVIL en Located London, 30 
=" inoluding 9 i 


active 
U.S.A... 3 — surveys, feports 
POINTMENT “ehh auantia? corpora’ 
Rep: N 


resent on- Americans 
interests.— Address, P7326, The Engineer Uffice. 
P7826 2 


shop 
out pew 
P7336 B 
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ENGINEERING 
PARTNERSHIPS 


AND 
BUSINESSES. 
Wheatley Kirk, Price & Co. 


46, Watling Street, Londoa, E.C. 4. 
Established seventy years. 
RTNERSHIPS, DIRECTORSHIPS WANTED a. 











NGINEER DESIGNER, Air Compressors. EKS 
permanent and pera 


ve POST with an manu- 
facturers or London —Address, P7334, The Engi- 
neer Ottice. P7334 &B 





ey oad Record as Fore 
general deateansers, 
SPONSIBLE PO POSITION | led: 
successful and 
Address, P7266, The Engineer 0 
City ond 
ps, R.A 


INGINEER (23), G1, Mech. E., Guilds, 

1D) Finsbury wing oe. sho J. M.T., 

QUIRES postiiy . Landon,  affice, 

sales.— Address, 3, The Engineer Office. 
NGINEER, with Practical 


Expe 
abroad ppoceeding Australia, OO ESIRE 
CIES ‘trem reputable firm.—Address, P7320, 
neef Office. 


Ee, Excellent 
—e 








ome and 

S AGEN. 

Engi- 
P7329 B 





NGINEER, with Works, Drawing-office and Wide 
mmercial wate a. = the 7 Bost 


co 
Coast. whe 
country on f of a iat bt t "whe - 2) ‘oi 
director, would UNDERTAK 

Good af -% __ 


tant. Grms in the aay —y thetonehty able to 
handle matters with tact and discretion.—Address, 
P7339, The Engineer Office. P7339 B 


] ge (Working) SEEKS SITUATION. Good 
all-round experience. fitting. cornige. of 


Diant; Ist Clase B.O.T. Certificate.—. nis, 3, 
Riverdale-road, Twiexenham, Middiecss. P7363 B 


ENERAL or WORKS MANAGER, 18 Years’ Expe- 
rience motor trade, REQUIRES POSITION with 

firm of manufacturers or engine:rs, Sale position 
held for many years with success. ide technical 
ps gee We of designing, Peettirection, conck building 
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to £10,000 availab et OFricEnS” WPARINeRSUIP 

GUARDIAN, Ltd., 48. Dover-street, W. Calls 
ve, "sass © 
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f Particulars co: 
Browne's Advertising Uftices, 163, Queen 
street, B.C. 4. 





FIRM ENGINEERS, 
ual 


Jy 
aliowance for 
Engineer Office. 





ONDON SALES AGENTS, with Live Connection 

amongst manufacturing engineers and merchants, 

Dssiksé a further AGENCY for suitable ores? : - 
Address, P7304, The Engineer Office. P7352 





tomas LM FIRM, with Good Connections. 
is DESIRUUS’ of REPRESEN TING 

BRITISH MANUFPACTUKER of MACHINERY, 

MAUHINR EY REQUISITES and a 
Address, 2282, The Engineer Office. 





production eens 
methois of producing for p Salary by ante 
ment,—Address, 27328, The vEngineer Oilice. P7s28 B 





et ones WANTED IMMEDIATELY, ~~ 
design of bich- eg 

Preferes ce ee to man accustomed to Aero- engine 

Work. Applications from first-class men only will be 

considered, State age, ce, t 

salary required.—Address, *‘ PEILROL,”” Wm. Por- 

teous and Co., Advertising Agents, Glasgow. P7332 a 


AU GETaMAN WANTED, Zborensdly. xpe- 
rienced’ in the Design of Colliery Blectric Wins. | Ragseable 
ing Engines ond Haulage Gears (mechaaical portions). 
— Write, geoting. ses, ine and ooey . 
poz om Sell's Advertising Offices . 








RAUGHTSMAN WANTED, with First-class Expe- 
; im the épolge, of large r 
and Conveying Plant. ust have good experience in 
the design of structural an@ mechanical work in con- 
a oa with same. = apoly LA letter in first — a 
ay ng ee, oPet 55. folery, Se Wor 
4 erg ae aa 2 he vORKS, 
rit ent 256 A 





RAUGHTSMAN WANTED, with First-class Expe- 
Tie in the oa Jib and 
Overhead Cranes. Must capable ol ng out own 
estimates and quantities and putting work in hand 
~ x-~2 —Apply by letter in eee nee, 6 ap ting 


rst 
aired and 
CHATMERS Ee ENGINEERING: ty 0 A og ‘Kent. 
WANTED ‘or Conatenatiqns) 
Steel Work, used to London work, experie 
—Képly Dy letter. 


— ions, | 


‘ oon “ita. a Wandeworth res road, ee sodet nee 


2310_4 








| age DEPT,—Keen sar. 16 Years’ Exp., 
tone _ owledge | mod machine shop and 
inspection fantomobite 

Vickers. Rolls. hovee 


Address, P7258. The ‘Bngineer Oiice, Office, 


Be — Surrey, bes 7am WE: FR ex, 
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hed DRI the Oldest MANUFAC- 
TURE ihourites* Established AGENTS or 
TRAVELLE with first-class copneriens. Com- 
mission basis, but quality and price eq any on 
world’s market. Stockists preferred. oN P7342, 
The Engiveer Office. P7342 bp 


MISCELLANEOUS 


MALeas and PHYSICAL Esexe of METALS, 
Prompt and accurate ts. Certificated 


chemis oes. — BE OFT 
erertas a oh Go e aa 


a aaa wks 


Scientific Engineers Queen-street, 
who wil 

















1. Es B., Now Disengaged, POsI- 
ON as GENERAL MAN 

MANAGER, or other Responsible 

abroad. 


Baobelor 
knowledge ‘of mass 
and over 8 years as 
+, 


. WORKS 
lost at bome or 


speaks French fluently; exceptional 
production; 6 ae nt 


—— engineering 
Tactful and SN in Gealings with staff and 


“Posinemscaactty and commercial nig = 
Phe Engtueer 
a a * 





vieg‘desien and carry eut anor 
mental work. Victoria 858 


P7318 1 
IF YOU REQUIRE 
DIVIDING HEADS for MILLING, 
ROTARY TABLES for 
SLOTTING | and MILLING. 


THE WHEELER 2 MNFG. CO. Ltd., 
neh Crossing, Wellington, Salop, 








thought it was a satisfactory result to show a 
on profit and loss account of £318,264. 
with £368,659 for the previous year. It was Proposed 
to pay « dividend of 5 per cent, on the Ordinar 
Shares and to carry forward £68,982, as compared wu 
£55,500 brought forward from 1021, 4 Social number 
of the “ English Electric Journal” had been die. 
tributed to the Shareholders in order to give t, 
plain and simple record of what the Company 
doing. When he addressed them Inst year he main. 
alsed the need for prudence and the avoidance of too 
optimistic an attitude, and subsequent events had 
justified the prediction that the upward |ift of trade, 
although steady, would be long and tedious. The ay. 
tribution of their productive activities over a numb. 
of works made it possible more easily to ‘ 
ductive capacity to the trade situatio: 
enabled them to effect. with the maximu 
tage and the minimam of disturbance. waa migh; 
otherwise have seemed too drastic economy of a 
centrating on four of their factories and tem porarij 
closing down the fifth. The o received during the 
year were in value one and three-quarter (imes those 
received in the previous year, and in the first three 
months of this year the improvement had been more 
than maintai ¢ year the bulk of the turnover 
came from public works, owing to the inability of te 
private buyer to — new developments ; by 
mem aging revi 
of their standa: araine revival i te 
es and other industries. Improvements 
in designs and the development of pew linss of ma. 
chinery bad beem actively continued and had ass 
Company in obtaining contracts particularly jn 
electric railway water power work. Glancing g 
contracts of special interest, he was glad to say that 
eatire satisfaction had been giver by the gectrie Yoon. 
e PyTeasts 


balance 


“8 compared 


em a 


adjust pro 


and had 
Cf advan 


year 
application 
wcrks, coal m 


motives now in regular operation In th 
service of the Midi Railway of France. Motor coach 
equipments had pow tones on the > Cataluns. alias 
in and others would 
_ France, Holjland and Japap 
inquiry, the Japanese Government 
ded to adopt the bigh-tension direct. 
pom, a ane had placed with this Company ap 
ric Jocomotives. the largest order 





trical equipments for the suburban lines in and near 
Bombay. In the department of bydro-electric wor 
they bef now on their staff specialist engineers and 
ener —_ are ts. For India ther wer 
building H.P, water turbine, wie for Br; 
the: ~¥ “a r~ bt for one of 25.000 HP., with h the 
alternator to be by it. Ja his eountry the 


steam turbine and ees ¢ combustion engine were 
likely to remain 5 


pal prime movers for the 
generaticn cf ring year they com 
pleted the revision of their designs and now had A ~ 
construction and small units, which in 
efficiency were in the first renk. Im December they 
completed the néw power station for the Leicester 
ation, and they were now working on 4 similar 
contract for the Preston Corporation. In the feld of 
internal combustion engines they had developed the 
Fullagar Opposed-piston Engine. They were sparing 
no y to extend old markets and create new ones. 
had maintained excellent relations during the 
tof with their workpeople, and with a continuance 
of the present spirit of co-operation the Company 
could look confidently to the future. 2298 
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COURSES for inst. oe 
. Lendon Univ. (Mat 
conducted by Mr teevonw. 








‘we ———- ys Day, Evenii 
pondence Courses of Preparation for al 
successes during the 
P. KNOWLES, M.B.E.. 
Victoria-street, — 
x. 


Seemtnesiens, Tb 
t “on years.— 
Se. AM $0.8. &ec., 89, 
minster, 8.W. 1 





L* SURVEYING AND LEVELLING. — 
given by an expert, 


on 
— Address, _—_ (late L.8.W. and 8.P.D. Biys.), 
Hollybank, Woking P6954 B 
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Write io 
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Enro! oow for next 
last pg 
bensive ouurse under sce engineer. 
.—PENNLINGTONS, Univers tater 
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ANTED, s New or Good Second-hand 20-TON 
WEIGHBRIDGE, 20ft. by Sft., first-class 
maker.—Address price, condition, and full —— 
P7335, The Engineer Office. 
JANTED IMMEDIATELY, 1i2in., 13in. or l4in. 
Four-wheeled LOCOMOTIVE, i4in. preferred; 
only good engines ea ned.— Address particulars, 
2292 The Engineer Office. 2292 





Ws. L DOUBLE-ACTION TOGGLE 
DRAWING ESS, 500-ton to 1000-ton capa- 
city. Photographs and general dimensions.—JOHN 

OMPSON MOTOR PRESSINGS, Lid., Beacon 
Works, Wolverhampton. 2260 F 


ANTED, PLANER, 16ft. by 7ft. Between 

housings by Sft. Must be » modern machine 

with three or four beads.—Address, 2174, The Engi 
neer OMice. 2iF 


ERGIXES, 
f.o,d 
VILA; 
Cables, 
1870 F 














ANTED, SUCTION GAS and OIL 
good second-hand, at cash om pereein Runes 
Crossiey’s later numbers 
BROS., Komerom, m, "Kottayam, P.O., India. 
Casengine, Kotta 
y ANTED, Second-hand 1500-TON HYDRAULIC 
PRESS, Oft. 5 oy full a 
and price, 2177, The Bngineer O 21 





OLLIERY WAGON MAKING, — COMP PLETE 
PLANT Me my . URGENTLY ,—Address full 
details at once, 2173 Engineer Office. 2173 ¥ 








BQUINED. 5 USE of OPEN-HEARTH FURNACE. 
, for experimental purposes, with the 
ps ME, yt . cate Hocality, vrme, &e 
Address, 2276. Delneer Office. 76 ¥ 
ECOND-HAND BOILER Fe — <4 
Cc 
to take up to 10ft. 6in. et AES 10ft. 6in. 


high 
EDGE PLANING 
CHINE with hydraulic rams, 








- take up to Soft. 
. long, — for direct electric drive. Ma- 


ines must be in first-class condition 
bay 7 7am RUSTON and HORNSBY. “Lea... one? -_ 
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The Lakeside Electric Power 
Station at Milwaukee. 
No. LUI.* 


‘TURBO-GENERATOR unit No. 1, of 20,000-kilowatt 
capacity, installed on its massive concrete foundation, 
is shown in Fig. 18, page 448. The second unit is 
parallel with it and on the opposite side of the con- 
denser pit, shown at the left. See also the cross sec- 
tion—Fig. 13 ante. These units were built by the 
General Electric Company, of Schenectady. 

The two main generators are rated at 20,000 kilo- 
watts, 80 per cent. power factor, three-phase, 13,200 
volts, 60 cycles, and are driven at 1800 revolutions 
per minute. The field excitation, which is at 240 
volts, is furnished normally from the direct-connected 
exciter of 110 kilowatts capacity. If this should fail, 
the field control panels would automatically cut out 
the exciter and cut in emergeney excitation from 
the 240-volt direct-current station power supply. 
To protect the generators from serious injury, due 
to insulation failures, they are cut off automatically 
in case of internal troubles. For this purpose, both 
ends of each phase winding are brought out to the 
terminal boards to permit the installation of current 
transformers in the neutral connections. 


ELECTRICAL EQUIPMENT. 


‘These transformers, and others installed in the 
main generator leads, are connected to relays. In 
normal operation no current passes through the 
relays. With trouble in the generator windings one 
transformer will carry more current than the others, 
and the unbalanced current will pass through the 
relays, thus opening the main generator and field 
circuit breakers. Generator neutrals are connected 
to ground through a 3-ohm resistance in order to 
limit the current to ground in case of line trouble 
and thus reduce the severity of such trouble. The 
oil switch control system is 120 volts direct-current 
supplied normally from a separate storage battery 
and special motor-generator sets. If necessary this 
control can be transferred immediately to the battery 
on the direct-current station power system by con- 
necting it across half of the cells. 

There are two main bus-bars with sectionalising 
switches between generator sections. All 13,200-volt 
bare copper and cables are taped with }in. of 
varnished cambric and covered with a layer of cotton 
tape impregnated with a fire-resisting substance. 
Each generator may be connected to either main 
bus through selector oil circuit breakers. Feeders 
are connected in groups of three to feeder group 
bus-bars, which in turn may be connected to the 
main bus-bars through group oil circuit breakers. 
The main circuit breakers are widely separated, 
with three to four groups of feeder breakers between 
them, so that trouble on one main set will not be 
communicated to another main set. Similarly, the 
group breakers of any one feeder group are separated 
as far as possible from one another. 

On the fourth floor of the switch-house are arranged 
the oil-cireuit breaker mechanisms, with the breakers 
on the third floor. Main bus-bars, potential trans- 
formers, feeder current transformers, feeder reactors 
and feeder group bars are on the second floor. On 
the first or ground floor are the generator current 
transformers, feeder lightning arresters, feeder pot - 
heads and disconnecting switches. The generator 
leads pass out horizontally from the machine founda- 
tion through a tunnel under the switch-house and 
then rise to the generator selector bus on the second 
floor. Each of these leads consists of two 1,000,000 
cir. mil. single conductor, stranded copper cables 
insulated with cambric and covered with a flame- 
proof braid. From the current transformers to the 
main circuit breakers the leads consist of two }in. 
copper bars 3in. wide. The main generator oil- 
circuit breakers are rated at 2000 ampéres, 15,000 
volts, and are capable of rupturing 18,000 ampéres 
at the rated voltage. Each pole of the breaker is 
in a separate compartment, and the crossheads are 
in another compartment under the operating mechan- 
ism on the fourth floor. The main bus-bars are 
on either side of the room, so that trouble on one set 
will not affeet the other. They consist of }in. copper 
bars 4in. wide, suspended on porcelain insulators 
and separated by 2in. barriers of gypsum. 

Feeders are tapped off between the group ovil- 
circuit breakers. Conductors run from the feeder 
bus through porcelain bushings in the wall, up to 
the circuit breakers and down through current trans- 
formers and feeder reactors to the disconnecting 
switches and cable terminals. Group circuit breakers 
are rated at 800 ampéres, 15,000 volts, with a rup- 
turing capacity of 18,000 ampéres at rated voltage. 
The crossheads are arranged in the same way as those 
of the generator circuit breakers. The feeder circuit 
breakers are rated at 300 and 500 ampéres, and will 
rupture 10,000 ampéres at 15,000 volts. In the 
feeder reactors there is a drop of 3 per cent. of the 
voltage from phase wire to neutral when they are 
carrying the rated current. Their purpose is to re- 
duce the shock on the system caused by line troubles, 
and to limit the current to the rated rupturing 
capacity of the oil circuit breakers. 


* No. II. appeared April 20th. 











On the switchboards in the operating room—shown 
in Fig. 17, page 448—-the vertical sections for each 
generator contain the following instruments :—-Three 
alternating current ammeters, an alternating current 
voltmeter, a polyphase indicating wattmeter, a 
power factor meter, a polyphase watt-hour meter, 
a direct-current field ammeter, and a temperature 
indicator. The swinging panel contains the syn- 
chroscope direct-current voltmeter for exciter and 
frequency indicators. The bench sections contain 
control switches for generator, sectionalising and oil 
circuit breakers and field and neutral switches, 
voltmeter receptacle, synchronising receptacles, main 
field and exciter field rheostat switches, bell alarm 
relay, temperature switch and receptacles, and sig- 
nalling equipment. 

Mimic bus-bars on these bench sections represent 
the main station wiring, and the arrangement of 
control switches conforms with that of oil circuit 
breakers and bus-bars in the station. The generator 
and feeder circuit breakers are so wired that they 
cannot be closed without the respective synchronising 
plugs being in their receptacles. The signalling 
equipment on the bench board is identical with that 
on the instrument panel at the turbine regulator or 
throttle valve. Since the switchboard and turbine 
operators are in separate rooms, provision is made 
for the use of signals in bringing machines up to 
speed and cutting them in or out of service. These 
signals include: ‘‘ On,” “ off,’ “ increase,” * de- 
crease,’ “ hold,” and “ off quick.” On the feeder 
switchboard there are three feeders per panel, each 
panel corresponding to a feeder group. The equip- 
ment for each feeder consists of three ammeters, 
one voltage indicating lamp, a synchronising recep- 
tacle, a pull-button control switch with red and green 
indicating lamps and three overload induction re- 
lays with test links. Two panels for the control of 
oil switch control circuits are placed at the end of 
the direct-current auxiliary switchboard. One of 
these is for the control battery, which consists of 
60 cells in fifteen 4-cell trays. Two motor-generator 
sets of 15 kilowatts supply energy for the control 
system. The second panel is for the control of in- 
dividual control circuits. A special feature of this 
system is that these circuits to different parts of the 
operating switchboard are supplied through separate 
switches in order to facilitate finding the seat of 
control circuit trouble. 


SraTion PowEeR AND LIGHTING. 


The motor-driven equipment of the coal-crushing 
and pulverising plant is at some distance from the 
source of supply, and for this reason it was decided 
that such auxiliaries should operate at 480 volts. 
Direct-current auxiliary service is also provided on 
account of the crane in the turbine room, motor- 
operated valves, wagon-tipping machine, magnetic 
pulley on coal conveyor, and certain operations 
requiring variable speed. For this service 240-volt 
current was selected in order to make it available 
as an emergency source of excitation. To simplify 
this station power service, the control of main and 
emergency auxiliary feeders was put in charge of 
the switch-house operator, who handles it in the 
same way as a sub-station supplying a group of 
customers. All copper bus-bars, cables and wires 
are insulated, and safety switches have been provided 
at the various motors throughout the plant. 

Service for alternating current auxiliaries is fur- 


nished by two water-cooled transformers, one of 
which is for reserve. They are 3000 k.V.A., 13,800 


13,200-volt primary, 480-volt secondary, 60-cycle, 
three-phase machines. Bus-bars, transformer circuit 
breakers and oil circuit breakers on the feeders to 
distribution points are all in duplicate. There 
is one main feeder, and one emergency feeder to each 
main division of the plant, such as the coal crusher, 
coal pulverising building, boiler-room, engine-room 
and switch-house. Large air-break circuit breakers 
are used instead of oil circuit breakers on the second- 
ary side of the auxiliary transformers. These breakers 
are provided with reverse power relays, so that with 
both transformers in service, trouble in one trans- 
former or on its primary feeder will cause the proper 
breakers to open, thus clearing the trouble without 
interfering with the service. 

For the direct-current auxiliary station power 
service there are two 300 kilowatts motor generator 
sets, one of them being in reserve. Each consists 
of a 480-volt, 60-cycle squirrel cage induction motor 
directly connected to a 250-volt direct-current, 
shunt-wound generator running at 1200 revolutions. 
These sets are supplied from the 480-volt alternating- 
current station supply service, but in order to guard 
against interruption a 150-cell storage battery is 
floating across the 240-volt direct-current bus. A 
circuit breaker is provided on each main feeder, and 
fuses on branch circuits. For economy in service 
the greater part of the lighting is supplied from the 
480-volt alternating-current station power system, 
through transformers stepping down to 120-240 
volts for three-wire distribution. Circuits in vitally 
important parts of the plant, however, have lamps 
eonnected two in series to the 240-volt direct-current 
station power system, since this battery insures 
against failure of this, as noted above. Certain other 
circuits can be connected to this direct-current 
system if necessary. 

The lighting system is entirely independent of 





1 
the power circuits, and the main distribution is 


controlled from a switchboard in the basement of 
the switch-house. In the turbine-room, holophane 
bowl refractors just below the plane of the roof 
trusses direct the light downward at an angle of 
30 degrees below the horizontal, as it was desired to 
have the light diffused over the whole room without 
the use of side bracket or local lighting. This arrange- 
ment, with 500-watt lamps, lights up the machines 
effectively, and avoids any alternation of dark and 
light spots. An automatic telephone system, with 
a 50-circuit exchange, provides ready and economic 
communication between all parts of the plant 

At this Lakeside Station current is generated at 
13,200 volts, three-phase, 60 cycles. All outgoing 
high-tension lines operate at 13,200 volts, and leave 
the station by underground conduits, although 
some of them rise at a short distance from the station 
in order to feed overhead lines. Many of these lines 
are connected to the various other city and suburban 
stations of the company, but some are connected 
to an outdoor transformer station, which steps the 
current up to 26,400 volts for transmission to points 
more than six miles distant. This transformer station 
has four 10,000 k.V.A., three-phase transformers. 
Eventually some portion of the current will be stepped 
up to 66,000 volts or more for transmission to greater 
distances. 

The Milwaukee Electric Railway and Light Com- 
pany operates about 250 miles of tramways and 
inter-urban electric railway lines, of which mileage 
more than half is double line. The company also 
carries on a general lighting and power business, 
supplying a large proportion of the current for city 
street lighting. It has four power stations in 
the city and two outside. There are eighteen sub- 
stations —three of which have automatic control 
totalling 155,700 kilowatts capacity, 38 rotary con- 
verters, and 12 motor-generator sets. The rolling 
stock equipment comprises 750 motor passenger 
cars, 105 trailing cars, 10 motor goods cars, 12 trailing 
goods cars, 78 motor cars and 220 trailing cars for the 
company’s service, six electric locomotives and 14 
automobile passenger omnibuses. 








The Control of Boilers by Tempera- 
ture and Draught Measurements. 
By JOHN B. C. KERSHAW, P.LC. 


Tue use of CO, testing apparatus for determining 
the efficiency of boiler firing is now so general in all 
up-to-date large power plants, that there is a tendency 
to ignore the value of other tests and methods of 
arriving at the same knowledge. The object of the 
writer in this article is, first to direct attention to 
the interdependence of the test results fer CO,, 
temperature and draught; and then to describe 
some of the latest indicating and recording instru- 
ments, for making the latter type of measurements. 

In many small steam-raising plants it is almost 
impossible to persuade the owners to provide the 
capital required for the first installation, or to find 
the labour for the charge and control of all three 
types of instrument. In such cases it is useful to 
know therefore, that temperature or draught measure- 
ments alone, if regularly taken and rightly interpreted, 
may serve as a very valuable guide to the efficient 
operation of the steam-raising plant. 


Tue INTERDEPENDENCE OF THE Test RESULTS FOR 
CO, TEMPERATURE AND DRavcHrT. 


Fig. 1 is an enlarged and simplified reproduction of 
a diagram, which appeared some years ago in the 
Zeits. des Vereines deutch. Ing. It bears so directly 
upon the subject of this article that the author makes 
no apology for reproducing it here. The series of 
observations upon which the curves of the diagram 
are based, were carried out before the war, upon the 
steam-raising plant attached to the Technical School, 
at Brunswick in Germany. The boiler was of the 
water-tube type with 440 square feet of heating 
surface, and was operated at 300 Ib. steam presssure 
Fig. 2 is a sectional elevation of the boiler, and shows 
where the test-places for CO,, temperature and 
draught were situated. 

The waste gases were withdrawn from the com- 
bustion space at the point marked R, and were tested 
by the usual type of Orsat apparatus for their CO, 
contents. Temperature measurements were made 
at three points, namely, close behind the bridge 
wall at g; at the top of the first uptake of the boiler 
at ¢; and finally, at the exit from the boiler to the 
main chimney flue at w. The draught measurements 
were made similarly at g and w. 

The six curves of the original diagram were con- 
structed by plotting the results of all these tests during 
a ten hours’ run of the boiler, during which the condi- 
tions were constantly changing between wide limits, 
as shown by the violent fluctuations of the temperatures 
taken behind the bridge wall. The temperatures 
at this point were taken by the Fischer calorimeter, 
which is based upon heating a block of iron of known 
weight to the temperature of the hot gases, and then 
dropping it into a measured volume of water, and 
noting the rise in temperature as the iron cools. The 


thermo-electric method was used for measurement 





438 


THE ENGINEER 


Aprit 27, 1923 





—_—2 








of the temperature at ¢ and a mercury thermometer | 
at w. The CO, tests ranged from 5 per cent. to 14 | 
per cent., and the temperatures at the exit to the 
chimney, between 270 deg. and 380 deg. Cent. 
(518 deg. and 716 deg. Fah.). 
When the curve for CO, and the three temperature 
curves are compared, however, they are seen to rise 
and fall in sympathy; the CO, curve rising as the 
temperature curves fall, and vice versd. This 
signifies that the temperature of the combustion space, 
or of the waste gases, can be employed as a guide to 
the CO, contents of the same; and that the best 
results will be achieved when the temperature of ' 


firing, for temperature and draught ; since obviously 
these limits will vary considerably when the boiler is 


| working at half, three-quarters, or its full steaming 


capacity. When these tests have been carried out, 
a table can be constructed which will indicate to the 
stoker and engineer in charge what temperature 
or draught must be maintained at each rate of firing, 
in order to obtain the highest efficiency. 

As an example of such a table, that given in Maerck‘s 
article, for the boiler at the Brunswick Technical 
School may be quoted; but it must be understood 
that it is not applicable to other boilers, and that the 
only safe plan is to construct a similar table, based 
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CURVES OF DRAUGH 


these gases is kept as low as possible. Since the 
curves for the draught measurements also rise and 
fall in complete agreement with the temperature 
curves, one may also employ the record of the draught 
measurements, as a guide‘to the efficiency with which 
the boiler is being worked. The smaller the draught 
difference between the bridge wall and exit, the 
higher the CO, percentage in the exit gases, and the 
lower the heat losses will be. 

This relationship between the draught and CO, will 
be more clearly understood if one realises the fact 
that the volume of air drawn in through or above 
the fuel on the grate is determined finally by the 
difference between the suction or pull of the chimney at 


these two points ; and that the smaller this difference | 


is, the smaller will be the volume of excess air passing 
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through the flues of the boiler. The chief object of 
the stoker should therefore be to maintain the steam 
pressure with the minimum recording of a differential 
draught gauge, connected to the flues behind the 
bridge and at the exit to the chimney, since the smaller 
this reading is, the less will be the volume of gas 
and the lower the heat losses by the chimney. 

It is necessary, however, when working boilers in 
this way, with only the temperature or draught 
measurements to guide one, to determine once for 
all by a series of exhaustive tests, what are the best 
maximum and minimum limits, at various rates of 


5 ; 


FIG. 2—WATER-TUBE BOILER USED IN MAKING THE OBSERVATIONS 


T, CO. AND TEMPERATURE 


on the results of actual tests at half, three-quarters, 
and full load, for one’s own steam plant. 
Pounds of coal fired per hour 
"per square foot of grate area 12} 
Difference in draught between 
chimney and bridge, inch .. eA oe 
Temperature of boiler at #, deg. 
Fah. i 
Temperature at exit to chimney 
at w, deg. Fah. 
CO, contents of waste gases at 


w, per cent. .. 10 


13 10 
With this particular boiler, it was impossible to 
maintain a higher rate of combustion than that 


' represented by 16} Ib. of coal per square foot of grate 


Swain Sc 


area per hour, since the chimney draught was insuffi- 
cient ; but in most modern plants using fan draught, 
the rate of combustion is considerably higher than 
that indicated above. The principle, however, upon 
which this system of controlling the work of boilers 
is based remains the same, whether natural or artificial 
draught be employed; and either the draught or 
temperature measurements may be used as criterion 
of the efficiency, when once the preliminary tests have 
| been carried out, and a table similar to the above has 
| been constructed, for each unit of the steam raising 
plant. 








INDICATING AND RECORDING THERMOMETERS. 


When the work of a boiler is to be controlled by 
temperature observations alone, it is necessary {5 
have instruments installed which will indicate to 
the stoker at any moment, what the temperature of 
the combustion gases is, at the two points marked t 
and w on Fig. 2. The engineer ought also to have 
some independent check upon these results, and it js 
therefore advisable but not essential, to have also a 
recording instrument in use. 

For temperature measurements up to 1000 deg. Fah. 
the Cambridge and Paul or Fournier distance ther. 
mometers are the most suitable, since they are reliable 











FIG. 3 C. & P. DISTANCE THERMOMETER (INDICATING) 
and less likely to get out of order than the electrical 
type of instrument. 

The Cambridge and Paul H. & M. distance ther- 
mometer consists of a steel bulb filled with mercury, 
connected by steel capillary tubing to a Bourbon 
pressure gauge of special design. The whole system 
is filled with mercury, and the pressure gauge can be 
placed at any distance from the bulb. The gauge can 
be provided with a dial face upon which the tempera- 
tures are marked plainly so that the fireman can have 
no difficulty in reading them while engaged in his 
ordinary duties. Fig. 3 shows the indicating thermo 
meter made by this firm, and Fig. 4 the recording 
thermometer based on the same principle. 

The other type of distance thermometer is based 
upon the same principle of measuring slight variations 
in pressure of a closed system; but in this case the 
pressure variations are dependent upon the pressure 

















FIG. 4—C. & P. DISTANCE THERMOMETER (RECORDING) 


of ‘‘saturated vapours,’ the quantities and com 
binations of which are kept secret by the manufac 
turers. The researches of M. Fournier, the French 
physicist, have proved that the tension of the 
saturated vapour is directly a function of the temper 
ature and is quite independent of the volume occupied 
by the vapour. This being the case, the pressure 
within the bulb, and throughout the whole system, 
is constant for any known temperature, and changes 
only with the change of temperature surrounding the 
bulb. Distance thermometers constructed on this 
prineiple are being put on the market in this country 
by the Sarco Engineering Company, both an indicating 
and a recording thermometer being constructed of 
this type. and 6 illustrate the Fourniet 
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thermometers. 
have also placed on the market an indicating and 
recording pyrometer which is based upon the use of 
nitrogen in a closed system under high pressure— 
Fig. 7. 
ELECTRICAL PYROMETERS. 

If it should be considered desirable to make use of 
electrical methods for indicating and recording the 
t2mperatures of the combustion gases, two types of 




















FIG. 5—SARCO (FOURNIER) DISTANCE THERMOMETER 

instrument are available, one depending upon the 
changes in electrical resistance of a platinum wire 
when exposed to varying degrees of heat, and the 
other upon the electric current set up in thermo- 
couples on the application of heat. Both types of 
instrument involve the use of a galvanometer or 
Wheatstone bridge for measuring the current; and 
although the electrical type of instruments can be 
furnished with a scale giving direct readings of the 
temperature, they are not so suited to boiler house 
conditions as the pressure instruments described above. 














FIG. 6—SARCO 


(FOURNIER) 


DISTANCE THERMOMETER 


The instruments in the construction of which platinum 
or platinum-rhodium alloys are used are also very 
expensive, while thermo-couples of base metal alloys 
are less durable and require more frequent calibration. 

The chief advantages of the electrical pyrometers 
are that the temperature readings can be made at a 
very considerable distance from the point where the 
resistance wire or thermo-couple is inserted in the 
flue, and that any number of observation points can 








Messrs. Alexander Wright and Co. | 





be connected to one indicating or recording instru- 
ment. 

The Neasden power station of the Metropolitan 
Railway Company is equipped with a large number 
of thermo-electric pyrometers connected to one central 
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FIG. 7—-WRIGHT INDICATING AND RECORDING PYROMETER 


switchboard ; and the engineer in charge of this plant 
can ascertain the temperature of the waste gases (or 
steam) at any point where these pyrometers are 
installed simply by inserting a plug is the particular 
hole in the switehboard for this connection, and by 
































or disconnected position, and with another marked 
“Test.”” When the switch is in the latter position, 
the thermometers are all disconnected, but a resistance 
of known value is put in circuit. The indicator 
should then be deflected to the red line on the scale, 
and if this is not so, the necessary adjustment is made 
by means of a shunt. In this way it is possible to 
ensure that the instrument is giving correct readings, 
and to compensate for variation in the accurnulator 
voltage, so that one accumulator which is contained 
in the case of the instrument, can be used for a 
long time. 

Great care is necessary in the choice of positions for 
the thermometers or thermo-couples employed in 
measuring the temperature of the gases in boiler flues, 
for the errors caused by radiation are much larger 
than was at one time realised. The researches of 
Kreisinger and Barkley have shown that errors of 
from 5 to 25 per cent. in the readings are possible 
from this cause alone, and that the bulb exposed to 
the hot gases must be protected by some shield or 
petticoat of non-heat-conducting material, if correct 
readings are to be obtained. If the bulb is surrounded 
by tubes (or walls) at a lower temperature than the 
gases, it will give a low reading, for it will be radiating 
heat all the time to these cooler surfaces. It is most 
difficult, therefore, to obtain the correct temperature 
of combustion gases in the vicinity of the tubes of 
a water-tube boiler, or in the fire tube of a Lancashire 
boiler, unless the bulb of the thermometer or pyro- 
meter is properly protected ; and the probability is 
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FIG. 10—-SARCO INDICATING PYROMETER 


that the temperature readings plotted in curves 
A and B of Maerck’s chart, are all too low from this 
cause. This error, however, does not affect the value 
of the diagram, since its object is to show that the 
curves are synchronous, and rise and fall in sympathy 
with one another; and as the error of observation 
was a constant one, its magnitude makes no difference 
to the value of the chart. Under ordinary circum 
stances, however, it is important to have the tem- 
peratures correctly taken and recorded ; and it is no 
use taking great care to calibrate electrical pyro- 
meters, if equal care be not given to the choice of 
positions for them, in the boiler flues. 

As regards the applications of temperature measure- 
ments and records in the control of steam boilers ; 
they may first of all be used in lieu of CO, tests, to 
maintain a high efficiency of boiler working, when 
once the best temperature conditions at various points 
of the boiler flues have been ascertained by a com 
plete series of tests over a considerable period of time. 

The temperature figures given by Maerck for the 
water-tube boiler at the Brunswick Technical 
School, are all much lower than would be considered 
normal to-day, and the following represent what 
might be looked upon as average figures, for a hand 
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fired Lancashire type of boiler, burning a good 
FIG. SC. & P. ELECTRICAL RESISTANCE PYROMETER  jituminous fuel : 
Deg. C. Deg. ¥ 
then watching the movement of the finger over the a x 1535 2800 
scale of temperature readings. This installation of Gft. behind bridge. 9R0 1800 
electrical testing apparatus was made by the Cam- In drop flue at end of fire tube R35 1000 
bridge and Paul Instrument Company, but the Sarco At exit into main flue 340 650 
Engineering Company and Messrs. Alexander Wright At base of chimney (mininiwm) 150 300 
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FIG. 9-DRAUGHT CHART FROM A FACTORY BOILER 


and Co. also specialise in the manufacture and 
installation of electrical pyrometers. 

Fig. 8 shows the Cambridge and Paul type of 
indicating instrument for twelve points. In addition 
to numbered points corresponding to the thermo- 
meters, the instrument is provided with an “ off,” 





When economisers are used for heating the feed- 
water of the boiler, the temperature is usually reduced 
by about 250 deg. Fah., and the waste gases pass from 
the economisers to the chimney at a temperature of 
400 deg. to 450 deg. Fah. An exit gas temperature 
from the boiler flue (before entering the economser) 
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above 650 deg. Fah., is indicative of bad work, and 
is a sign of dirty flues, an over-worked boiler, or of 
scale-covered boiler plates. When such a temperature 
is recorded for any boiler, its cause should be at once 
discovered, and, if possible, there should be no delay 
in remedying it. 

Other deductions that can be made from the tem- 
perature records of the combustion gases, are the 
relative amounts of the losses due to soot and scale 
deposits ; since the average readings after cleaning 
the boiler plates, or tubes, from these deposits will 
always be lower than before. The state of the fires, 

















FIG. 11—C. & P. INDICATING DRAUGHT GAUGE 


and the regularity of the stoking and cleaning opera- 
tions can also be determined by a study of the 
fluctuations of the temperature curves, which thus 
serve as a check upon the work of the boiler fireman. 

In fact, when an engineer has once learned to 
interpret and apply all the information given him by 
his daily chart of temperatures, he will be able to 
control the work of the boilers from his central office. 

A point to remember is, that the straighter the 
temperature curve, and the nearer it approximates 
to what has been decided is the best working temper- 
ature for the boiler at a given rate of firing, the 
higher will be the efficiency. 


DRAUGHT GAUGES. 
that 


INDICATING AND RECORDING 


The intimate connection 
draught, and the efficiency 
with which the boilers are 
being operated, has been re- 
ferred to already in the in- 
troduction to this article ; 
but owing to the impor- 
tance of this relationship 
the matter may be referred 
to again, before describing 
the various forms of indicat- 
ing and recording draught 
gauge now available for 
the boiler engineer. 

A differential draught 
gauge, one leg of which is 
connected to the flue 
behind the bridge, and the 
other to the flue before the 
damper which controls the 
exit into the main flue, acts 
as a ‘“‘gas flow” meter, 
since it measures the drop 
in pressure or draught 
which occurs during the 
passage of the gas through 
the boiler, and therefore 
indicates any variations in 
the volume of gas passing to 
the chimney. Similarly a 
differential draught gauge 
connected to the ash pit on 
one leg, and to the flue 
behind the bridge on the 
other, will indicate the 
thickness and state of the 
fire bed, and may be em- FIG. 12—C. & P. RECORDING 
ployed to check the work DRAUGHT GAUGE. 
of the stoker. 

As an illustration of the record obtained from a 
draught gauge, that obtained from a factory boiler 
which was operated only during the day shift and was 
banked at night may be given—see Fig. 9—since it 
indicates the information which can be obtained 


exists between 

















from such a record, and shows how well it enables 
a check to be kept upon the work of the stoker. 

The working hours of the factory served by this 
boiler were from 6.30 a.m. to 5 p.m. The draught 
record shows that at 5.30 a.m. the stoker came on 








duty, and opened the chimney damper to its full 
extent thus raising the draught from the 1 mm. that 
had been maintained on the boiler during the night 
to 10 mm. From 6.15 a.m. to 9 a.m, the draught 
curve is seen to maintain a steady but slow rise, due 
to the gradual accumulation of ash and clinker on 
the bars of the grate, and to the consequent increase 
of resistance to the flow of air through the fuel. 
This slow rise of the curve is broken however, at 
regular intervals of time, by sharp depressions, 
which denote that the door of the furnace was opened 
for firing operations. At 9 a.m. when the draught 
was increased to 12 mm. there is a sharper and more 





FIG. 18—SARCO RECORDING DRAUGHT GAUGE 


prolonged depression in the curve, which signifies 
that cleaning the fires and removal of the clinker 
was in progress; and it is 9.40 before the effects of 
this have been overcome, and the draught has become 
stabilised again, at its proper level of 10 mm. At 
12 a.m. and 3.30 p.m. the fires are again cleaned, 
and clinker is removed, with similar results upon the 
draught record ; but in these cases the cleaning 
operations are of shorter duration than at 9 a.m., 
and the resultant effects upon the draught are not 
so serious or so prolonged. All through the day, 
however, the minor fluctations of the curve form a 
record of the stoker’s attention to his duty of firing 
at regular intervals of time; and the chart thus 
serves not only as a check upon the work of the boiler, 
but also upon that of the activity of the man in 
charge of it. This boiler it must be noted was not 
provided with a differential draught gauge, and the 


The fact must not be overlooked that there is 
a speed limit beyond which it is uneconomical to 
run fans, and that in many cases increased draught 
can only be obtained economically, by substituting 
a larger fan. 

Turning now to consider the various forms of record. 
ing draught gauge, all the firms who have designed 
and are now manufacturing CO, recorders, have 
given attention also to draught recorders, and there 
are several types which can be recommended for 
boiler house work. Messrs. Alexander Wright and 
Co., who manufacture the S.A.W. combustion recorder 
have designed a draught recorder which operates 
in conjunction with their CO, recorder, and draws 
a curve showing the draught fluctuations on the 
same chart. The draught gauge consists of two 
tanks, connected below to form a U, and partly 
filled with oil; the air space of one of these tanks 
being connected to the flue and the other to the open 
air. The pen is actuated by the movement of a 
float resting on the oil in the closed tank. The 
Sarco Engineering Company and the Cambridge 
and Paul Scientific Instrument Company have also 
designed special indicating and recording draught 
gauges, for boiler house work. The Cambridge draught 
recorders operate on the hydrostatic principle, the 
pen arm being carried on a German silver float 
partially submerged in water contained in an outer 
vessel. The water is covered with a layer of oil to 
prevent evaporation. A tube connected to the pres 
sure to be measured enters the lower part of the in 
strument and projects into the space below the float 
The chart drum makes one revolution every twenty 
four hours, and the charts are about I3in. long, 
with a record space 4in. wide. A removable dust 
proof glass cover with brass top protects the chart 
drum and driving clock, and the pen. The instrument 
is made in three patterns, giving a gauge across the 
chart of 2in., 4in. or 6in. of water respectively. 
Draught gauges of different forms are shown in 
Figs. 11, 12, 13 and 14. 

By connecting the second tank or chamber of thes: 
instruments with some other part of the boiler flue, 
at a greater distance from the chimney or fan, 
instead of with the open air, a differential draught 
gauge is obtained, and the mms. or fractions of an 
inch recorded are the difference or drop in the draught 
between the two points connected, and not the total 
pull or pressure. 

Some American forms of *‘ Combustion Meter,”’ 
as these differential draught gauges are called in the 
United States, may also be referred to. The Ellison 
multiple gauge consists of a vertical gauge indicating 
the total draught or pull ; aninclined gauge indicating 
the draught in the boiler; and a differential gauge 
indicating the difference between the latter and the 
furnace draught. 

Each scale is provided with movable pointers, 
which can be set at the draught demanded for the 
best efficiency attainable at half, three-quarter and 
full load. The gauges are all fixed on one board, 
where they can be seen easily by the fireman, without 
leaving the firing plate of the boiler. 

The “ Baily boiler meter” consists of a draught 
gauge of the recording type, combined with a steam 
flow meter; both enclosed in the same case and 
making a record on the same circular chart. The 
designer states that the amount of air required to 
produce a given amount of heat is practically the 
same for all forms of natural fuel, and that by 
comparison of the air flow with the steam flow, it 
is possible to attain maximum economy and to avoid 
losses by excess air and unburned gases. 


In coneluding this article some extracts from 














FIG. 14—THE “W.R.” DIFFERENTIAL DRAUGHT GAUGE 


draught recorded is simply that at the exit from the 
boiler to the main flue. 

When the draught gauge is being employed in 
this way, to contro] the work of the boilers, without 
temperature or CO, tests, it is necessary that both 
indicating and recording gauges should be installed 
on each boiler; and that a gauge indicating the 


total draught at the base of the chimney, should be | 


connected, so that the fireman in charge of the boilers 


Bulletin 367 of the U.S.A. Department of the Interior, 
giving the results of investigations by Ray and 
Kreisinger upon the significance of draught in boiler 
practice, may be given, since they have a very direct 
bearing upon the method of working boilers by 
draught records alone. 

If the resistance to the flow of gas remains un- 
changed, the pressure drop through any portion of 
the gas passage bears a constant ratio to the total 

be. 


may know exactly what reserve of draught he has! pressure drop. 


to call upon, if any sudden demand for steam is made. 


If the total pressure drop from ash pit to upteke 


When fan draught is installed, this knowledge is’ remains constant, the pressure drop through any 


not so important; for the fan can always be run a 


little faster to increase the draught when required. | 





portion of the gas passage varies with the resistance 
to the flow of gas through that particular portion. 
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If the resistance of any portion of the gas passage 


remains constant, the weight of gas passing through 
that portion varies as some power of the pressure 
drop through it. The index of the power is approx- 
imately 2, so that in order to double the weight of 
gas passing through, the pressure drop must be 
quadrupled ; and in order to treble it the pressure 
drop must be made nine times as great. 

There is really no difference between “ forced ”’ 
and “induced” draught, provided the setting is 
tight. ‘The volumetric percentage of ‘‘ dead "’ corners 
in a boiler is the same in either case. 








|Electric Transmission of Power for 
Propelling Machinery.* 
By W. J. BELSEY. 


Tas paper deals with the application of electricity as a 
means of transmitting power from the prime mover to the 
propeller, and the remarks made will generally apply to 
merchant ships. Electrical systems for ship propulsion 
may be classified in two general types, namely, turbo 
electric and Diese) electric. 

The self-starting synchronous motor is mechanically 





















































































With gases there is no pulling, only pushing. Gases | ideal for sea conditions. It is rugged in construction, 
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FIG. 1—CONTROL DIAGRAM FOR 


travel from places of higher pressure to those of 
lower, the motion of the gas occurring because of 
its expansion. 

A large pressure drop through the fuel bed (or a 
high draught above the fire) does not necessarily 
mean that the rate of combustion is high ; it is likely 
to mean the opposite. High pressure drop through 
the fuel bed always means high resistance in it to 
the flow of gas. The pressure drop through the fuel 
bed, or the draught over the fire, is significant only 
when considered in connection with the total pressure 
drop. 

The capacity of a boiler increases with the difference 
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FIGS. 3 AND 4—MACHINERY ARRANGEMENT FOR 


between the pressures in the uptake and over the fire. 
With constant total pressure drop (total draught) 
the capacity of a boiler decreases as the pressure 
drop through the fuel bed increases. 








A New York cable announces the sudden death of 
Mr. Stuyvesant Fish, for many years the president of the 
Illinois Central Railway and the chairman of the American 
Railway Association when the seventh session of the 
International Railway Congress was held in Washington in 
a 1907, and, therefore, the acting president of the 
atter, 


SYNCHRONOUS MOTOR 


, 
Exciter Field Contactor 
Rheostat 


highly efficient, and has a large air gap. All the windings 
are accessible, and all repairs, if such are necessary, even 
to a complete rewind, can be carried out with the motor 
in position, and it normally operates at unity power factor, 
thereby reducing the size of the main generator. The 
diagram—Fig. 1—shows the electrical connections between 
the turbo alternator and motor, and also the arrangement 
for controlling the direct-current exciting current on the 
field windings of both machines. When starting up the 
propeller motor from rest, it functions as a squirrel-cage 
induction motor with the direct-current field winding 
unexcited. 

The sequence of switching is as follows :—With the cam 
shaft, which is operated by chain gearing from an oil 

















| contactor cams to close the respective contactors and 
introduce the direct-current field on the rotor of the motor. 
Due to the type and vial characteristic given to the 
squirrel-cage winding, the motor pulls into synchronism 
very quickly. 

During the above switching period, the turbine governor 
is set to a very low speed—approximately 10 per cent. of 
maximum speed—and the governor speed adjusting 
mechanism is interconnected with the cam shaft, so that 
any further rotation of the same merely increases the 
governor speed setting while maintaining the previously 
closed contactors in the closed positions 

When stopping, the cam shaft is returned to the stop 
position by means of the oil pressure motor and the 
sequence of switching operations carried out in the reverse 
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FIG. 2—CONTROL DIAGRAM FOR INDUCTION MOTOR 


way. If a propeller reversal is required, the cam shaft 
is rotated past the stop point until the motor is connected 
up as an induction machine with reversed phase rotation. 

When this point is reached, the followimg are the con- 
ditions of affairs :—Turbine speed governor set to 10 per 
cent. speed. Motor connected as induction motor—.c., 
without direct-current field. Alternator fiel@ excited from 
direct-current exciter. 

Under the above condition the turbo alternator speed is 
rapidly falling, due to the steam being cut off by the action 
of the governor, and in the meantime the propeller motor 
speed is also rapidly falling, due to the effect of the reversed 
phase rotation on the squirrel-cage winding. Depending 
very largely on the propeller characteristic and the original 
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pressure motor, on the stop point the main power circuit 
and also the alternator and motor field circuits, are open. 
The exciter is, of course, running at a voltage corresponding 
ing to normal full load. The first movement of the cam 
shaft closes the ahead or the astern line contactors as 
may be desired. A further rotation of the cam shaft 
closes the alternator field contactor. 

This causes the motor to rotate as a squirrel-cage induc- 
tion motor, and as the speed approaches the synchronous 
speed of the alternator, as shown on a speed indicator fitted 
in front of the operator, the cam shaft is rotated through a 
further angular movement, which causes the motor field 


* Abstract of paper read before the Institution of Engineers 
and Shipbuilders in Scotland, April 10th. 
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speed of the ship, the motor reaches zero speed either 
before or after the steam is again admitted to the turbine 
by the action of the governor, but in any case the”motor 
changes its direction of rotation and rapidly approaches 
the synchronous speed of the turbo alternator, when a 
further backward rotation of the cam shaft closes the 
motor direct-current field contactor and the machines 
pull into synchronism. 

In order to enable the operator to find the synchronous 
speed quickly, irrespective of the alternator frequency, the 
speed indicator is fitted with two elements, each moving a 
One pointer indicates 
motor revolutions per minute, and the second pointer 
indicates alternator revolutions per minute. The result 
is that when the two pointers are in line on any portion 
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of the scale the machines are in synchronism. 
If the machines have been synchronised before the fly- 
wheei energy in the turbine and alternator rotors has been 
dissipated—-i.e., at speeds above 10 per cent. and before 
steam is again admitted to the turbine—the propeller 
motor will begin to slow down again until the 10 per cent. 
speed is reached, but if the cam shaft is rotated over the 
speed points beyond the synchronising point, steam is 
again admitted and a rapid reversal of the propeller and 
stopping of the ship can be obtained. 

The oil pressure motor which rotates the cam shaft 
is a development of the well-known servo motor commonly 
used for controlling the steam admission to a turbine 
through the agency of a centrifugal governor. 

The pilot valve is operated by means of a spring, which 
in turn is loaded up when the large hand wheel is rotated. 
The spring can only operate the pilot valve at certain 
definite points corresponding to the switching points on 
the cam shaft which operates the contactors, and the 
spring is only released and the pilot valve opened when the 
hand wheel reaches one of these points. Immediately the 
pilot valve opens up the oil supply to the motor, the hand 
wheel is locked in position, and it is impossible to move it 
again either backwards or forwards until the rotor in the 
oil motor has completed its travel and the pilot valve is 
again closed. 

The control diagram of connections for slip-ring induc- 
tion motors is shown in Fig. 2, and from this it will be seen 
that generally the two schemes of control are much the 
same, excepting that the addition of a resistor in the rotor 
circuit renders the addition of two contactors for insert- 
ing their resistor in circuit, but it eliminates two field 
contactors shown for the synchronous motor. The 
diagram shows the contactors to be electrically operated, 
but they could be quite well operated by a cam, as shown 
for the synchronous motor. 

The current transformer relay and contactor shown on 
the right-hand side of each diagram are for the purpose 
of stiffening up the excitation when the propeller is sub- 
jected to a heavy load, as in a strong sea. The operating 
levers are so interlocked that before a contactor can be 
operated the turbine speed setting must be reduced to 
about one-sixth of the normal, and all the main alternating 
current circuits are only broken or made after the field has 
been cut off the generators. 

A reversal with a reciprocating engine is accomplished 
by closing the throttle, reversing the engine valve-gear, 
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FIG. 5—CONTROL DIAGRAM FOR DIESEL-ELECTRIC 
MACHINERY 


and again opening the throttle. 
in the astern direction. 

A reversal with a geared turbine is accomplished by 
closing the ahead throttle and opening the astern throttle, 
thus changing the flow of steam from the ahead turbine to 
the astern turbine, with not a little danger due to introduc- 
ing live steam, and—-in some cases superheated—on to a 
cold wheel. 

A reversal with an electric drive is accomplished by 
merely reducing the turbine speed and then throwing the 
lever or cam from ahead to astern. If the turbine is 
already running at reduced speed, as would be the case in 
manceuvring or steaming in a narrow channel, it would 
only be necessary to throw the lever or cam to the proper 
position, and all cams and levers are interlocked, so that 
everything takes place in proper sequence. The excitation 
required both for the motor and generator is supplied from 
a separate source, either from a small separately driven 
exciter or from one of the ship’s auxiliaries. If the supply 
is taken from the ship’s auxiliaries, it is desirable that the 
supply should be taken between the brushes of the 
generator and the bus-bars, so that in the case of the 
circuit breaker opening the excitation is not cut off from 
the main generators. 

The writer claims that electrical transmission of power 
for propelling purposes, for 3000 horse-power upwards per 
propeller, is a little more economical than single-reduction 
gearing, and is decidedly more economical than double- 
reduction gearing, and also is more economical than the 
old-fashioned reciprocating machinery. The author shows 
in tabular form the losses for a typical 14,000 shaft horse- 
power equipment with single and double-reduction gears 
and turbo electric drive, assuming the water rate at the 
turbine shaft is 100 in all cases. 

The method of propulsion has been comparatively little 
used up to the present, and has been confined to com- 
paratively small ships of from 400 to 800 shaft horse- 
power. There are, however, three merchant ships of 
3000 horse-power building at the present moment in the 
country which are being fitted with this type of propelling 
equipment. Obviously alternating current is the most 


Full load torque is given 


suitable for turbo electric drive, but for a Diesel electric 


drive for smaller powers direct-current is attractive, 
principally on account of greater flexibility allowing 
constant speed of the engine wréspective of the speed of 
the propeller. 

Following is a description of the equipment now being 
made. The machinery arrangement is shown in Figs. 3 
and 4. Each equipment consists of four 750 brake horse- 
power Fullagar-Diesel engines running at 250 revolutions 
per minute, each direct coupled to a 500-kilowatt 220-volt 
main generator and a 200-kilowatt 220-volt auxiliary 
generator. The main generators are connected in series, 
and drive a double unit 2500 horse-power motor, running 
at 90 revolutions per minute, direct coupled to the pro- 
peller shaft. The auxiliary load when all the refrigerating 
plant and the hold fans and auxiliaries are running amounts 
to over 500 horse-power. The connections are so arranged 
that any of the main generators can be used for auxiliary 
load when in port, say, for operating the cargo winches, &c. 

Beyond 1500 horse-power it is generally more con- 
venient to split the main motor into two units, and couple 
the same together back by back. This provides a large 
factor of safety, as one-half of the motor can be cut out 
and the ship may run on the other half if desired, or if 
necessary. When dealing with direct-current equipment 
of over 500 horse-power in capacity a variable voltage 
control appears to give the best results, and this ts 
employed m the case referred to. In this system of 
control any speed variation or reversal is carried out by 
varying the fields of the generator, at the same time 
keeping the field of the motor constant. The main con- 
nections in this system are shown in diagrammatic form in 
Fig. 5, from which it will be seen that the four main pro- 
pelling generators are connected in series, and each 
generator is provided with a potentionmeter rheostat, the 
switch arms of which are all mechanically geared together 
and operated from the same way-shaft. It will be appre- 
ciated that on an equipment of this size the rheostats will 
be of considerable dimensions, and that to operate the switch 
arms quickly by hand would entail considerable physical 
effort. Therefore, the way-shaft is operated by a small 
motor, which is operated in turn by a master controller 
on the control platform, and the control gear is fitted with 
a follow-up device—similar to that used in steering gears— 
which cuts the motor out of circuit directly the rheostats 
are in the position indicated by the master control lever. 
The master controller is of the reversing drum type, the 
drum being directly connected to the lever, but the body 
which holds the fingers is not held stationary ; it is rotated 
by the follow-up device. By the side of the control lever 
are two pointers working in parallel slots, one being 
directly attached to the control lever spindle and the other 
to the follow-up motion, so that, no matter how quickly 
the control lever is manipulated, the actual rate of accelera 
tion or deceleration of the propeller motor is always 
dependent on the speed of the rheostat operating motor. 
The quickest speed allowable can be found on trials, and, 
once set, the operator is not able to impose undue stresses 
or loads on the system. 

In addition to the safeguards given to the system by the 
fixed speed of the rheostat motor, further protection is 
afforded by an overload relay and a speed limiting switch 
on the engines. The overhead relay 1s fitted in the main 
power circuit, and whenever the current exceeds a pre- 
determined value, either when accelerating or decelerating 
ahead or astern, it unmediately interrupts the supply to the 
rheostat motor, and prevents the operator increasing 
the current beyond this point. It is so arranged, however, 
that if the relay interrupts the rheostat motor supply, on 
an accelerating load, a movement of the control lever back 
towards the stop point automatically resets the relay and 
allows of a reduction in propeller speed being made. The 
overspeed switch is actuated by the engine governor, and 
is ed to interrupt the power supply to the rheostat 
motor whenever the engine speed causes the fuel supply 
to be entirely cut off. 

If power is cut off from the propeller motor, it will 
continue to evolve in a forward direction due to the way 
on the ship. Therefore, if the motor fields are excited, a 
potential will be induced in the armature windings, and 
current will be delivered into the system. This power 
will be dissipated in engine friction. Should the power be 
returned at too great a rate, the result would be over- 
loading the electrical portion or an undue speeding up 
of the engines; but the rate at which power is returned 
to the system is entirely dependent on the speed at which 
the field rheostats are operated and consequently the over- 
speed switch, which is actuated by the governor, safe- 
guards the engine. 

Due to the fact that the power which can be dissipated 
in overcoming engine friction, and the auxiliary load is 
constant throughout the retarding period of the propeller, 
while the voltage of the electrical power returned by the 
propeller motor to the system is falling with the speed, 
it is obvious that when the propeller approaches zero 
speed the braking power current may require limiting. 
This is taken care of by the overload current relay which 
functions equally well on an accelerating or decelerating 
load, and under any condition when the current circulating 
in the main power circuit exceeds a predetermined safe 
value the supply to the rheostat motor is cut off. Imme- 
diately the rheostat motor stops, all further increase in 
the braking load is stopped, and, due to the ship itself 
slowing up in the water, the braking load begins to fall off. 
This allows the overload current relay to reset and com- 
plete the rheostat motor supply circuit. The result is 
that the system is simple to manipulate, and is equipped 
with all the safeguards necessary to prevent the operator 
abusing the equipment when mancuvring. Overload 
trips and similar electrical devices are not provided, it 
being considered undesirable to allow of the possibility of 
a sudden total interruption to the power supply such as 
might conceivably occur when manceuvring. 








Packing and Despatching. 
(Contributed. ) 


Ir is remarkable that firms of great repute in Great 
Britain should be careless about technical details in connec - 
tion with their export trade. For many years the writer 





ment of British machinery arrive in South China. 
nearly all cases the goods came up to expectations. 
actual workmanship has invariably been excellent. 
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are, however, exceptions. Some months ago, when a 
small electric motor was unpacked, it was found that 
the voltage, which had been most carefully specified ix, 
the original order, was just double that requested. As the 
motor was for direct-current working the only thiny 
that could be done was to write to England at once and 
request replacement. A most irritating delay of three 
months resulted. If that motor had been delivered t., 
a Chinese client he would have probably said nothing 
about its defects, but would have said a good deal about 
the unreliability of British goods. It is only right and 
proper to say that in nearly all cases there is good super 
vision in packing, but during last year three mistakes 
came to the writer's notice. The only reason for men 
tioning the subject now is to beg, most sincerely, that 
British engineering firms will take every precaution to 
see that goods sent out to China are really the goods 
ordered. In the hectic days of 1919, when the orders 
were rushing in to Britain from all parts of the world, 
and there was the inevitable confusion due to re-organisa 
tion, mistakes such as the above were excusable. Man, 
years ago, one of the most reliable firms in Great Britain 
sent out to Hong Kong an engine that had not only never 
been run, but that required a considerable amount of 
fitting and machining before it would run. It so happened 
that the matter was fairly easily adjusted in this Colony, 
but if that engine had gone inland it would never have 
been used. The Chinese buyer would have laid it aside 
and the engine would have been pointed to as a warning 
to other Chinese who contemplated the use of machinery. 
On the whole, there is nothing to complain about con 
cerning the packing of goods from “home.” British 
firms usually do that class of work well, and the good- 
are invariably delivered without any breakage or damag« 
American firms also make mistakes. Not long ago, there 
was some trouble concerning wireless apparatus supplied 
to a Chinese Government. The firm supplying it had a 
great reputation, but when it was erected the apparatus 
would not work properly. 

Just at the present time, there is not much activity in 
the way of engineering development in South China. There 
is a considerable amount of German machinery for sale, 
and the prices asked are very low. It is reported that the 
Germans are very active in Kwangtung, but the larg: 
contract for the Canton electric power station extension 
has recently gone to an American firm. The fact that the 
Chinese gentleman, who is the chief engineer at that 
station, was educated in America may be a coincidence, 
although he himself is quite emphatic that he will only us« 
American machinery. This last contract is for a 5000-kilo 
watt generating set. With the new extension of plant the 
Canton station will probably soon be overloaded again 
Canton is a more industrial centre than Shanghai, and in 
due course of time it will use as much electrical energy 
It is true that the rapid development of the textile industry 
in the settlement at Shanghai, and the political chaos in 
Canton, have enabled Shanghai to get a good start in 
adopting modern methods of industry. The result 
almost incredible, viz., that Shanghai uses about twice as 
much electrical energy as does Liverpool. When once 
Canton is able to have a secure and stable government, 
there should be industrial revolution from the old handi 
craft style to the modern factory, with the demand for 
electric power and machinery. There is also the certainty 
of a big increase in the demand for electrical energy in 
Hong Kong and Kowloon. If the handling of cargo is 
reorganised and the local wharves are electrically equipped, 
there should be some substantial orders for British firms. 
There is some talk of an amalgamation of interests and 
a general reorganisation, arising out of the schemes for the 
improvement of the port facilities. The firm of Alfred 
Holt and Co., Limited—Blue Funnel Line—has splendid 
wharves and go-downs of their own. The Canadian 
Pacific Ocean Steamship Company, Limited, Indo-China, 
P. and O., and other lines use the wharves and go-downs 
of the Hong Kong and Kowloon Wharf and Go-down Com- 
pany. It may be that these concerns will amalgamate ; 
in any case there is sure to be big extensions and more 
machmery. 

Those of us who wish to see British firms secure a full 
share of the orders do beg that great care and attention 
will be given to all technical details. The goods sent out 
must be the goods ordered. If a fan motor is sent out here 
and is unsuitable, it is not just a matter of a delay of forty- 
eight hours. It means that at least three months elapses 
before errors can be rectified. Unfortunately, it also means 
that a disgusted Chinese customer is apt to judge the 
products of the country by that one mistake. In the 
case of the small motor mentioned above, which was for 
220 volts instead of 110 volts, it was just one small detail 
in a big piece of equipment. We must wait about three 
months before the equipment can be used because of that 
small mistake. The firm supplying it recently spent some 
thousands of pounds in sending a travelling representative 
to the Far East. Now it is quite a good plan to send out « 
director or other member of the firm so as to galvanise 
existing agencies and to secure new connections. It 
expensive, but it is worth while. It is, however, a good 
advertisement to send out just what is ordered. Mistakes 
will happen, whatever the precautions. All that is sug 
gested is that very special precautions should be taken in 
the case of goods to be sent 10,000 miles overseas. 
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REGRET is expressed in the Great Western Railway 
Magazine for April that the company’s excellent record 
of only 39 servants killed and 1619 injured during 1921 
has been followed by 44 being killed and 2217 injured 
during 1922. It is explained, though, that six of the fatal 
cases and 324 of the non-fatal occurred on lines that were 
absorbed last year. Other companies, will, we expect, 
have the same disegreeable experience. The Great 
Western people attribute the better results for last year to 
the three months’ coal stoppage, but as we had occasion 
to point out on July 2Ist last, traffic was slack during 
the whole.of 1921. Men could, therefore, take their time 
and there were fewer accidents. In 1914, when the 
‘‘ safety "’ movement was started on the Great Western, 








has had the opportunity of seeing a most varied assort- 





the non-fatal cases numbered 3375, 
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The Einstein Theory. 


Ir may be recalled that the expedition sent out by 
Greenwich Observatory to Christmas Island for the 
purpose of observing the solar eclipse of September 
2ist last met with disappointment, the weather 
suddenly breaking on the morning of the eclipse, and 
no photographs were secured. At Wallal, on the 
north-west coast of Australia, where expeditions from 
Canada and the Lick Observatory were stationed, the 
conditions, on the other hand, were excellent. It 
now appears that, according to Professor Chant, of 
Toronto University, the analysis of the results secured 
hy the Canadians indicates partially but not decisively 
the accuracy of the Einstein theory. In the case of 
four stars near the sun the displacements as measured 
on the plates ranged from */,,99in. to 'fgo99in. The 
Lick Observatory results, according to Dr. Campbell, 
the Director, definitely confirm the theory of rela- 
tivity. Five results for the bending of stellar rays 
just grazing the sun show an average value of 1.74 

conds of arc, the minimum being 1.59 seconds and 
the maximum 1.86 seconds. These values are stated 
be with those calculated 
from the theory of relativity as the most ardent 
proponent of that theory could wish. But agreement 
in the mere value of the shift does not confirm the 
theory. There must also be agreement in the direc- 
tion of the shift; and on this point we are as yet 
without information. 


to in as close agreement 


Professor Magnus Maclean to Retire. 


At the opening of an exhibition held at the Royal 
lechnical College, Glasgow, on Saturday, Mr. James 
Mackenzie said that under the age limit rule of the 
Scottish Education Department, the College would 
shortly be deprived of the services of one of its oldest 
and best professors, Dr. Magnus Maclean. Trained 
under Lord Kelvin, whose assistant he was for many 
Professor Maclean retires from the Chair of 
Klectrical Engineering after fully twenty-four years 
of teaching service. His work is appreciated not alone 
by the many electrical engineers who count them- 
selves among his past students, but by all associated 
with the electrical industry in Scotland. A valued 
member of the Scottish Section of the Institution of 
electrical Engineers, Dr. Maclean has done much to 
promote the welfare of the Institution, and last year 
he leecvured at the Summer Meetings on the hydro- 
electric resources of the Highlands, a subject to which 
he has in recent years devoted great attention. We 
learn that the Governors of the College have appointed 
Dr. Stanley Parker Smith, Assistant Professor in the 
“lectrical Department of the City and Guilds Engi- 
neering College, South Kensington, as successor to 
Professor Maclean. Dr. Smith goes to Glasgow with 
high academic credentials, and a wide practical 
knowledge of the electrical engineering industry in 
its varied branches, and we wish him success in his 
new sphere of work. 


years, 


The Hoffmann Manufacturing Company. 


In our Journal of March 2nd we intimated that the 
Government was prepared to receive offers for the 
purchase outright of its entire holding of shares in the 
Hoffmann Manufacturing Company. It is now an- 
nounced that the tender jointly made by the United 
Steel Companies, Limited, and the Parent Tyre 
Company has been accepted by the Government. The 
Hoffmann Manufacturing Company was established 
in 1900, and it occupies a leading position in the 
industry connected with the manufacture both of 
ball and roller type bearings. During the war, the 
Government took over the undertaking and the plant 
and works at Chelmsford were considerably extended. 


Mr. Clynes at Stanton. 


On Friday last Mr. J. R. Clynes performed the 
ceremony of relighting the four blast-furnaces of the 
Stanton Ironworks Company, Limited, which had 
been out of operation for two years. During the last 
lew years the company has made notable develop- 
ments in the direction of the manufacture of spun 
concrete, concrete-lined iron pipes, and spun iron 
pipes, involving extensive new plant, and the re- 
starting of the furnaces in question marks a return 
to practically normal industrial conditions. In 
addressing the workpeople, Mr. Clynes referred to the 
excellent relations which have so long prevailed 
between masters and men at Stanton and the har- 
monious spirit which existed between the manage- 
ment and the men in the works. The trouble in 
industry, he said, was all about sharing out the pro- 
ducts of the labour of hand and brain. He did not 
begrudge the real captains of industry the best reward 
to which their services entitled them. The men who 
directed, the men who invented and produced schemes 
whereby alone manual work was possible, deserved 
the best reward in both pay and honour, and all that 
the working man asked from them in exchange was 








that they should see to it that too much of the reward 
of industry should not go to that form of capital 
which was idle and useless as far as the general 
direction and expansion of trade were concerned. 
Further, they should see that manual work received 
its due reward. 


The Broadcasting Inquiry. 


FotLtowinc the discussion and correspondence 
which has arisen out of the difference of opinion 
between the Postmaster-General and the British 
Broadcasting Company, concerning the question of a 
new form of licence, it is announced that the Post- 
master has appointed a Committee to deal with the 
question of broadcasting in all its aspects. The chair- 
man of the Committee will be Major-General Sir 
Frederick Sykes, and the following members have 
been nominated :——-Major the Hon. J. J. Astor; Mr. 
F. J. Brown, the Assistant Secretary of the General 
Post Office; Sir Henry Burbury, Comptroller and 
Accountant-General of the General Post Office ; 
Viscount Burnham, chairman of the Newspaper 
Proprietors’ Association ; Dr. W. H. Eccles, F.R.S., 
President of the Radio Society of Great Britain ; Sir 
Henry Norman, Bart.; Mr. J. C. W. Reith, the general 
manager of the British Broadcasting Company ; 
Field - Marshal Sir William Robertson; and Mr. 
Charles Trevelyan. Under the terms of reference the 
Committee will consider (1) broadcasting in all its 
aspects ; (2) the contracts or licences which have 
been or may be granted ; (3) the action which should 
be taken upon the determination of the existing licence 
of the Broadcasting Company ; (4) the uses to which 
broadcasting may be put; (5) the restrictions which 
may need to be placed upon its use or development. 
All communications should be addressed to the 
secretary, Broadcasting Committee, General Post 
Office, E.C. 


The Shipbuilding Crisis. 


Resuttine from the continued strike of boiler 
makers in the Tyne district and the failure of the 
boilermakers’, joiners’ and plumbers’ unions to honour 
the national overtime and night-shift agreement made 
by the Engineering and Shipbuilding Trade Unions’ 
Federation with the Shipbuilding Employers’ Federa 
tion on March 22nd, lock-out notices were posted 
against the members of these three unions on Monday 
last. The notices stated ** that on and after Monday, 
April 30th, 1923, employment will not be available in 
federated establishments to members of the United 
Society of Boilermakers and Iron and Steel Ship- 
builders, the Amalgamated Society of Woodworkers, 
and the United Operative Plumbers’ and Domestic 
Engineers’ Association of Great Britain and Ireland, 
unless intimation is received from the Federation of 
Engineering and Shipbuilding Trades prior to that 
date that these societies are prepared to accept the 
agreement. At a conference of the Federation held 
on Tuesday last, efforts were made to induce the three 
unions to accept the terms. As a result of further 
negotiations on Thursday, the employers agreed to 
postpone the lock-out notices for a week, provided 
that the men worked under the new agreement in the 
interval. Discussion ensued, and the boilermakers 
still held out. Later the Ministry of Labour inter- 
vened, and Sir Montagu Barlow expressed a desire to 
see the parties to the dispute. 


The First Electric Locomotive. 


In our issue of November 7th, 1890, we described 
the first locomotive built by Mather and Platt for 
the City and South London Railway. On Wednesday 
last this engine made its last journey from the Stock- 
well depét of the company to the Science Museum, 
South Kensington, where it will take its place along- 
side the Rocket, Puffing Billy, Sans Pareil, and other 
famous steam locomotives of the past. The locomotive 
in question was one of fourteen engines supplied by 
Mather and Platt, which were designed to develop 
100 effective horse-power at speeds up to 26 miles 
per hour. The armatures of the two motors were so 
constructed that the armature formed the axle of the 
locomotive. The two motors were not coupled, and 
each axle worked independently. The City and South 
London line is the only tube railway upon which 
electric locomotives are still in use, and these will 
disappear when the reconstructed line is opened 
towards the end of the present year. 


Speeding Up American Mails. 


We understand that considerable dissatisfaction 
has been expressed of late, both in London and New 
York, concerning delays in the delivery of Trans- 
atlantic mails, and that the matter is one which is 
having the consideration of the General Post Office. 
According to some accounts, matters are made worse 
by both postal authorities discriminating in favour of 
ships of their own nationality. It is pointed out that 











the Olympic sailed from New York a few Fridays ago 
with scarcely any mails, on account of an American 
ship which was sailing the following day. There was 
a difference of three days in the scheduled time of 
crossing for the two ships, and thus four days were 
lost. On the other hand, practically all outgoing 
mails are sent by Cunard ships, which are the fastest 
on the direct service route. Another factor is the 
rapid handling of mails on this side, and an interesting 
experiment takes place to-day when, under the 
auspices of the Plymouth Chamber of Commerce, the 
Instone Air Line has agreed to send an Avro machine 
which will pick up dummy mails in the Sound and 
transfer them from Plymouth to Croydon to connect 
with the continental air mails. The experiment, if 
successful, will effect four days’ saving in the 
delivery of American mails to the Continent. 


The Hutchison Turbinia Oil-burning System. 


ACCORDING to accounts we have received, con 
siderable saving in fuel, amounting, it is said, to nearly 
20 per cent., with an increase in speed, has attended 
the fitting of the Hutchison Turbinia oil-burning 
system to the two Anchor liners, the Circassia and 
the Castila. We learn that two further vessels of the 
same fleet, the Elysia and the Massilia, are to be 
converted to this system, which will shortly be applied 
to the company’s Atlantic liner the Columbia. The 
chief claims made by the inventor of this system are 
the low initial cost and the small space occupied by 
the plant, and the flexibility and economical working 
of the burner. A rotary fan is used to provide the 
air necessary for atomisation and combustion, and 
a low pressure of from 6 oz. to 7 oz. per square inch, 
which practically corresponds with the pressure of 
the gravity-fed fuel oil is used. The burner is of 
simple construction and consists of three cylindrical 
radially concentric passages, with a series of non- 
rotatable blades fitted inside the atomising device. 
Air and fuel-regulating valves are provided, along 
with an external adjustment, which allows fuels of 
varying viscosities to be used. The system is also 
capable of application to cooking ranges, and will be 
so applied on the vessels we have named. 


British Textile Machinery in China. 


SPEAKING in the House of Commons on the 19th 
inst., Colonel Dobson explained a scheme put forward 
by the Textile Machinery Makers’ Association of 
Lancashire for the establishment of a textile technical 
school at Shanghai, the cost of which. it was suggested, 
should be defrayed out of a portion of the remitted 
Boxer Indemnity. This scheme has already been 
referred to in the Journal of our issue of March 16th. 
From the early development of the cotton-spinning 
industry in China, practically all the machinery up 
to the beginning of the war has been supplied by 
Lancashire firms, but the present serious position was 
indicated by the number of spindles supplied by 
British and American firms since 1915. According 
to returns, the American shops had supplied 891,974 
spindles, as against 947,936 spindles of British make 
over the same period. 


Sixty Years Ago. 


Turninc to THe Enorveer for April 24th, 1863, 
we note that matters relating to shipbuilding and 
marine engineering were prominent in that issue. In 
an interesting article on the construction of twin 
screw steamships, Commander T. E. Symonds, R.N.. 
discussed the disadvantages of the single screw and 
outlined a new method of fitting twin screws whereby 
the old heavy stern-post frame was lightened. At 
the time a Parliamentary Committee was sitting to 
inquire into the position of naval officers, and one of 
our leaders is devoted to the subject of naval engineers, 
and was a plea for a more generous consideration of 
their status and pay. Some figures were given con- 
cerning the pay of American naval engineer officers. 
A chief engineer in the American service was paid 
£525 per annum, a first assistant engineer £250, and 
a third assistant £150. These rates were stated to be 
considerably better than those of the British naval 
services at that time. Shipbuilding on the Thames 
was again to the fore. We read of the trials of the 
Peninsular and Oriental steamer Carnatic, built by 
Messrs. Samuda, and engined by Humphreys and 
Tennant, of Deptford. She had a length of 315ft., 
with 2800 tons displacement. The machinery con- 
sisted of a pair of combined cylinder engines inverted, 
two of the cylinders being 43in. in diameter and the 
other two 96in. diameter, with 36in. stroke. The 
boilers were Lamb’s sheet flue boilers, and the vessel 
was propelled by a two-bladed screw with the corners 
cut off. This screw had a diameter of 16ft. and 23ft. 
pitch. At the trials the engines, which were designed 
for 400 horse-power nominal, indicated 2442 horse 
power, or six times the nominal horse-power. It is 
stated that four times the nominal horse-power was 
generally considered good for a new vessel, 
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Institution of Mechanical Engineers. 


HARDNESS TESTS. 

Av last Friday’s meeting of the Institution of 
Mechanical Engineers in London, two papers were 
presented for discussion describing work done for 
the Institution’s Hardness Tests Research Committee. 
Both the authors, Mr. G. A. Hankins and Mr. R. 
4. C. Batson, are members of the staff of the National 
Physical Laboratory. Mr. Hankin’s paper was 
entitled “‘ On the Relation between Width of Scratch 
and Load on Diamond in the Scratch Hardness 
Test,” while Mr. Batson’s bore the designation 
‘Static Indentation Tests.” 


Svatic INDENTATION ‘TESTs. 


Mr. Batson’s paper was divided into three quite 


Fic. 1.—General Arrangement of Instrument as used with Diamond No. 2. 


| ball and a 90 deg. cone. 


Batson investigated the influence of these variables 
in the case of three steels and a brass, using a 10 mm. 
For the ball tests he has 
confirmed the previously known facts that with the 
same size of ball on the same material different hard- 
ness figures will be obtained with different loads if 
the spherical surface is calculated from the diameter 
of the impression at the top of the ridge, but that the 
hardness figure will be substantially constant with 
different loads if the spherical surface is calculated 
from a measurement of the depth of the impression 
below the original surface. In the case of the cone 
test his results indicate that the exact opposite is 
true, so that the conical surface should be calculated 
from the diameter at the top of the ridge. He has 
farther shown that the ratio of the ball to the cone 
figures is not constant either for diameter or depth 
determinations, nor we notice, is it constant either 
for ball diameter, and cone depth, or for ball depth, 


Side View, 


more definite by defining the hardness as the load 
in grams which would cause a 90 deg. conical diamond 


to produce a scratch 0.01 mm. wide. The obvious 
method of defining hardness as, or as some function 
of, the ratio of the load on the diamond to the dimen. 
sions of the scratch produced, has hitherto presented 
difficulty by reason of the fact that as ordinarily 
carried out this ratio is not constant, as the load is 
varied on the one material. In Mr. Hankin’s pape: 
this fact is accounted for, the measure of hardnes 
is suitably modified and the figures yielded by thw 
modified measure are compared, and shown to be 
in regular mathematical relationship, with the corres 
ponding Brinell hardness figures. 

Mr. Hankin’s instrument—Fig. 1—consists of a 
diamond-pointed plunger, freely sliding in a bridge 
piece and variously weighted at its upper end, tho 
plunger being restrained from rotating. Thespecimen 
against which the diamond rests, is mounted on a 


Fic. 2.—Diamond No. 1. 


End View. 

















B= Bridge. 
i . D = Diamond. 


T = Test-piece. 
W= Weight. 
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separate parts. In the first he sought to extend 
Meyer’s law of comparison for ball indentation tests. 
In the standard Brinell test the ball has a diameter 
of 10 mm., and the load applied to it is 3000 kilos. 
for hard materials and 500 kilos. for soft. Conditions, 
however, may arise under which it is not possible 
or convenient to use a ball of the standard diameter. 
If the diameter is changed, what change should be 
made in the applied load ? In 1908 Meyer showed 
that the law to be followed when the diameter of 
the ball was changed was one of geometrical similarity 
of the deformation produced. From this law it 
follows that with a ball of diameter D results com- 
parable with those obtained with the standard con- 
ditions will be obtained if the load P is chosen such 
that P = 30 D* for hard metals or P = 5 D® for 


soft. Meyer’s law was verified experimentally by 
himself with balls of less than standard 10 mm. 
diameter. Mr. Batson has now investigated it for 


balls ranging from 5mm. to 50.8 mm. in diameter, 
and has found that it holds good sufficiently well 
for use in accurate testing work. In the course of his 
experiments he received confirmation of H. Moore’s 
rule that the width of the test piece should be at least 
4} times the diameter of the impression produced. 
With the 50.8 mm. ball this condition was not com- 
pletely fulfilled, and the results appear to have been 
affected as a consequence. 

In the second portion of his paper Mr. Batson 
instituted a comparison between the ball and the 
Ludwik cone indentation tests. It is claimed for 
the cone test that as the indentations are geome- 
trically similar, no matter what may be the depth of 
the impression, the hardness figures obtained by it 
are independent of the applied load, whereas in the 
ball test the indentations are geometrically dissimilar 
and the hardness number varies with the applied load. 
In both instances the hardness number is calculated 
as the ratio of the applied load to the area of the 
spherical or conical surface of the impression. The 
area of the surface may in each case be calculated 
either from the diameter of the impression or from 
its depth. In most metals—manganese steel is one 
exception—the impression of the indenting tool 
into the specimen causes the metal to rise up as a 
ridge round the lip of the indentation. Itiscustomary, 
when the area of the indented surface is calculated 
from the diameter of the impression, to measure 
that diameter at the top of the ridge and not in the 
plane of the original surface of the metal. Where 
the area is calculated from the depth of the impression, 
it is usual, however, to measure that depth from the 
original surface of the metal ; that is to say, to neglect 
the additional height represented by the ridge. Mr. 








H = Handwheel for moving block. 

L = Leading screw. 

P = Spindle free sliding fit in bridge. 
S = Sliding block. 
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and cone diameter. Still more variable ratios, it 
is stated, are obtained, if, as has been suggested, 
the hardness number is in either case defined as 
the ratio of the load to the projected, as distinct 
from the spherical or conical, area of the impression. 

In the third part of his paper Mr. Batson gave 
some results obtained with a method of measuring 
the hardness of very hard steels by determining the 
permanent deformation suffered by the ball instead 
of by the specimen. The method involves the use 
of a very accurate spirit level, and is suitable only 
for refined laboratory investigations, but it yields 
a very open scale of readings at the higher hardness 
values, one instrument division corresponding to a 
flattening of the ball of 0.0000032in. By means 
of the method, it has been shown that the Brinell 
hardness figures, as ordinarily determined on hard 
materials, depend very much upon the material and 


Fic, 3.—Arrangement of Spring Holder as used 














carriage which can be moved longitudinally by hand 
by means of a leading screw. In some instances 
the specimen was mounted inclined, as shown. In 
others it was packed up horizontally. The shapes 
of the three principal diamonds used are shown in 
Fig. 2. It was soon discovered that the apices of 
the four triangular faces of diamond No. 1 did not 
accurately meet at a point, and that even with 
diamond No. 2 the cross-section of the scratch pro 
duced was apparently a trench with sides sloping 
at 36 deg. to the vertical, and a flat horizontal bottom 
about 0.005 mm. wide. Diamond No. 3 represents 
an effort to produce a form to specified angles and with 
a sharp edge. It was found that the lower rake, 
instead of being 5 deg. as imtended, came out at 
13} deg. The machine was accordingly modified 
as shown in Fig. 3, the diamond holder being mounted 
at the end of a flat spring, and tilted to reduce the 


with Diamond No. 3. “ 
Fia. 4&4 —Arrow shows 


Direction of Motion 
of Test-mece. 
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hardness of the ball used, and may differ with different 
observers by from 50 to 100 points on the Brinell 
seale. We presume that this deduction is based on 
the assumption that in the ball-flattening test the 
hardness of the specimen is proportional to the 
simple linear reduction of the diameter of the ball in 
the direction of the applied stress. 


Scratch HarpNess TusTs. 

The scratch hardness test, we may recall, has pre- 
viously been applied in different ways. In Turner’s 
original method the test specimen was subjected 
to the scratching action of a diamond point to which 
a varying series of loads was applied. The hardness 
of the specimen was defined as that load in grams, 
which would produce a scratch on it visible to the 
naked eye. Martens subsequently made the test 





Swan Sc 


angle between the diamond edge and the specimen 
to 3} deg. 

Preliminary tests with diamond No. 2 revealed 
the fact that satisfactory scratches with clean edge: 
and of uniform width could not be obtained if the 
specimen were moved in the direction towards the 
vertical face of the diamond, but only if the direction 
of movement were reversed, as indicated in Fig. 4. 
Experience showed that the most satisfactory 
seratches were produced when the scratching was 
silent, and when it consisted, apparently, of a flow 
of the material of the specimen without the produc- 
tion of shavings or the removal of the substance. 

In Fig. 5, the results obtained from five steels, 
showing the width of scratch plotted against the load 
on the diamond, are given. The curves, it will be 
noticed, are satisfactorily uniform. Plotting the 
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squares of the widths against the loads approximate 
straight lines were obtained in each instance, and 
when these lines were transferred to one diagram 

Fig. 6—they showed a tendency to intersect at a 
common point which was not the origin. These 
results were confirmed by means of diamond No. 3, 
the only difference being that the straight lines 
intersected at a different point. 








tion of the spherical area. With reference to 


the 
relation between the size of the ball used for the test 


and the load applied to it, he thought it would be 
better to settle on, say, two sizes and loads, instead 
of allowing a choice between several, as suggested 


by Dr. Batson. He recommended the use of a 


10mm. 


ball with a load of 3000 kilos. and a 4 mm. ball with 


a load of 500 kilos. 
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The deduction is made that a straight line law 
holds between the square of the width and the load 
on the diamond, and that with any one diamond 
under constant conditions the straight lines intersect 
at a common point for all materials. If p and g are 
the co-ordinates of this point, it thus appears that 
a law exists of the form (P — p) k (w* — q), where 
P is the load, w the width and k a constant for each 
inaterial. The quantity & is in the nature of a stress 
ind it is suggested that it may be taken as a measure 
of the seratch hardness. When the scratch hardness 
figures, as thus defined, are compared with the Brinell 
numbers for the same materials they are bound to 
how an apparently regular relationship. They are 
not proportional to the numbers, but the ratio of 
scratch hardness to Brinell number shows a regularly 
varying value extending from about 2.0 for very 
hard materials down to a minimum of about 1.17 
for materials of Brinell hardness number 450, and 
then up again to over 2.3 for soft mild steel. For 
present it appears that the method will find 
chief use for measuring the hardness of the harder 
materials, or the hardness of materials of which only 
small or valuable specimens are available.* 

Dr. Unwin, who opened the discussion, first made 
some comments on the new Herbert hardness testing 
apparatus, which was described in THe ENGINEER 
of April 13th, and which was exhibited at the meeting 
by the inventor, Mr. E. G. Herbert. The instrument 
was, he considered, very delicate in its indications, 
while the results obtained were extraordinarily con- 
sistent, yet it was of such a character that it could 
be put into general service; that is to say, it need 
not be confined to the laboratory. In dealing with 
the subjects brought forward by the papers just 
read, Dr. Unwin spoke chiefly about indentation 
tests, and suggested that it would be much more 
convenient if the hardness could be expressed as 
the load on the ball divided by the projected area 
ot the indentation, rather than by the more com- 
plicated Brinell method, which involved the calcula- 


* The significance of the quantities p and g was not discussed 
in the paper, but is obvious. Thus for w = zero, P = p — kq; 
that is to say, the diamond may be loaded up to a definite value, 
& value involving k and therefore dependent upon the materia] 
under test, without a scratch being produced. Again, for 
P = p we have w /q; that is to say, when the load has the 
value p the width of scratch produced will be independent of 
the material under test and will depend solely on the shape and 
sharpness of the diamond,—-Ep. Tur E. ; 


Load on Diamond in grams. 


investigations carried out by Dr. Batson on the com- 
parison of the relation of hardness to the depth of 
the impression, as measured from the undistorted 
surface, and its relation to the spherical area of the 
indentation. The results arrived at indicated, he 
thought, that for ball tests the depth of the impression 
should be measured, whereas if a cone were used 
in the place of the ball, the diameter should be 








Dr. Unwin laid some stress on the 





some tests carried out by Dr. Unwin on the penetra- 
tion of armour plates by projectiles. Martell had 
proved that the volume of the indentation was 
nearly independent of its shape, and that the indenting 
pressure was proportional to the projected area of 
the indentation. Dr. Unwin thought. that these 
two laws might form the basis of a system for testing 
hardness in which general agreement would be arrived 
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Diamond No. 2 


so 100 150 


Load on Diamond in grams 
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at. The present systems were, he said, all empirica 
and did not appear to lead to any agreement. 

Mr. E. G. Herbert was the next speaker, but as 
his remarks were principally concerned with a descrip- 
tion of his tester, we need not, in view of our recent 
article, dwell upon them here. He illustrated his 
account with a number of lantern slides, some of 
which showed very graphically how a little wave 
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measured. As an alternative, he suggested that it 
might perhaps be better to measure the depth, in 
all cases, from the top of the ridge that was generally 
formed round the depression. Many years ago Martell 
had carried out some experiments which showed that 
the amount of work expended in making the inden- 
tation could be used as a measure of the hardness, 


| 
| 


of the material being tested was pushed along by 
the ball as it rolled forward. He also showed a curve, 
which we reproduce, in which he made an attempt 
to prove a relation between his own hardness numbers 
and those obtained by the Brinell method. 

Dr. Stanton pointed out that it should be borne 
in mind that the instruments described in the papers 


and those results were subsequently confirmed by ' were still in the experimental stage and had not 
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yet been developed to such an extent that they 
could properly be used in the workshop. He thought 
that Mr. Herbert’s apparatus was a very interesting 
development, but considered that the “time ’”’ test 
taken with it was in the nature of an abrading pro- 
cess, while the “ scale ” test was comparable with the 
Brinell hardness reading. 

Mr. Harold Moore said that present methods of 
testing might be empirieal, but they should not be 
condemned on that account, as they were of proved 
utility in many industries. There would, he con- 
sidered, be serious practical difficulties in applying 
Dr. Unwin’s proposed limitation of the size of ball 
to two diameters. Thus at Woolwich it had been 
found necessary to use a ball as small as 1 mm. in 
diameter when testing thin materials. With regard 
to the difficulty in getting accurate results on mild 
steel having a Brinell hardness of about 100, Mr. 
Batson had misquoted him in his paper. He held 
that the diameter of the specimen should be at least 
5 times the diameter of the impression, and not 
4.5 as stated. He had carried out a number of 
indentation tests with cones and found that the point 
of the cone could never be made really sharp. The 
result was that the impression was more or less in 
the form of a truncated cone, and that was the reason 
why consistent results were not obtained if the hard- 
ness were measured by the depth of the hole. If, 
however, the depth were taken by means of a ball- 
pointed spherometer that gave a reading as if the 
cone were completed to its apex, what he called the 
“‘ virtual depth,” the results became consistent. 

Professor Turner was of the opinion that the 
height of the rim raised round the indentation was 
an indication that a certain amount of cold work 
was done on the specimen, and suggested that after 
the indentation had been made the specimen should 
be annealed and the ball test applied again at the 
same spot. Then the extent of the second impression 
would, he thought, give a better measure of the hard- 
ness than that obtainded by the usual method. The 
scratch method of hardness testing was, of course, 
first introduced by Mohs for mineralogical work, 
and he had, himself, introduced the sclerometer 
forty years ago. With it he got results that agreed 
within 5 percent. for most materials, but the test 
was not satisfactory for hard steel. More recently 
he had tried a device somewhat similar to that used 
by Mr. Hankins, only he moved the diamond by 
means of a rack and pinion. With this arrangement, 
however, there was a tendency for the point of the 
diamond to dig in and then jump along, a peculiarity 
which, he thought, might be accounted for by the 
comparatively high speed at which he moved the 
diamond. Reverting to the ball system of testing, 
he recommended the adherence to a comparatively 
small number of weights, suggesting 10, 50 and 
100 kilos. for the purpose. 

Professor Philpots discussed at some length the 
relative merits of the expression used by Meyer, 

> » 

: —. and that used by Brinell, I : He 

d . spherical area 
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had calculated out the 
both these methods, from the results of the tests 
given by Mr. Batson in Table I. of his paper. The 
figures he obtained were, taking the tests in five 
groups and averaging, 93.34, 103.5, 111.8, 116.4 
and 120.6 for the Meyer system. Using the Brinell 
expression the corresponding figures were 90.6, 100.2, 
105.9, 105.9 and 106.1. It would be noticed, he 
pointed out, that in the latter series there was less 
deviation from the mean, and for that reason he 
thought the Brinell method was the better one. 
He suggested that some of the discrepancies in Mr. 
Batson’s results with the mild steel bar might be 
accounted for by variations in the hardness of the 
bar at different parts of its length. For that reason 
it was advisable, when carrying out such experiments, 
first to investigate the condition of the bar, at close 
intervals, by means of a 10 mm. ball under a load of 
3000 kilos. In replying to the discussion, Mr. Batson 
said that that precaution had actually been taken. 
The results of the preliminary test were so uniform 
that only a skimming cut was taken over the bar 
on the reverse side and the experiments were then 
proceeded with. 

Mr. B. P. Haigh expressed the opinion that 
one of the great merits of Mr. Batson’s paper was the 
fact that it reinforced confidence in the use of a 
small ball for testing hardness. He also exhibited 
some lantern slides showing the effect of pressing 
together, with considerable force, prisms of copper. 
It was noteworthy that the form of the indentation 
was precisely similar for different loadings, and that 
the contour of the sides of the depressions was different 
with hard and with soft copper. 

Mr. R. T. Rolfe said that he had found occasion 
sometimes to use loads for ball tests that were not 
commonly applied. He had thus plotted curves 
connecting the hardness numbers with the loads, 
so that appropriate corrections could be scaled off 
the curves for application to the results got with 
the unusual loads. These curves were very similar 
from those obtained by Mr. Batson. He did not see 
any merit in departing from Brinell’s method of 
computing the hardness, as none of the expressions 
put forward*gave such good results. Professor Le 
Chatellier had suggested the equation 


hardness, according to 





P, $ /D 20,000 
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A, 10 17,000 + P, 
but even that was not so good as the comparatively 
simple Brinell system. 
As the discussion had occupied an unusually long 
time, the authors promised to reply in writing. 
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The Long-stroke Diesel Engine. 


WuHeEN at the beginning of last year we reviewed the 
progress of the marine Diesel engine, reference was made, 
and an illustration given, of a new type of long-stroke 
engine, designed and built by Burmeister and Wain. 
The first engine of this type was fitted in the single-screw 
motor ship Leise Maersk. It was a six-cylinder unit, 
developing 1500 indicated horse-power, at a low speed 
of 85 revolutions per minute, with cylinders 630 mm. 
in diameter and a piston stroke of 1300 mm. The success 
of the long-stroke engine, particularly with regard to its 
application to single-screw vessels, has led to further 
development along these lines, and an eight-cylinder 
engine, of 3000 indicated horse-power, also running at 
85 revolutions, has recently been tested at Copenhagen. 
This motor will be installed in the Medon, a 400tt. ship 
with 11,000-ton displacement, which is being built for 
the Ocean Steamship Company, Limited, of Liverpool, 
by Palmer’s Shipbuilding and Engineering Co., Limited. 

Harland and Wolff, the main licensees for the Burmeister 





the varying amount of air mixed with it as it approaches 
the feeders. Although the feeder adjustment and the 
combustion air supply may be kept constant, yet the 
character of the flame and the combustion efficiency wil! 
fluctuate. This seems to be accounted for by the fact 
that as the coal stands or shifts in the bins it changes 
its air content, the air sifting out of the coal when at rest 
but being picked up or entrained as the coal slips or slides. 
A burner which will give a constant coal condition at a}! 
times is essential if automatic control is to be applied, 
and constant watching and adjusting are to be eliminated 
To meet this requirement, one recent form of burner has a 
serew conveyor, which fluffs or aerates the coal by pushing 
it in the opposite direction to the main feeder convever 
The coal runs down through the serrated edges of the 
aerating screw to the metering valve. 


CONCRETE BORED BY MOLLUSCS. 


One method of protecting wood piles from marine 
borers is to encase them in a concrete shell, but recent 
examination of such protected piles at Pacific coast ports 
of the United States has shown the presence of rock 
boring molluscs of the Pholadidw family. When the 
concrete was applied, the wooden moulds were left in 
place, and it was not until after they had been destroyed 
by wood borers that the concrete was attacked by rock 
borers. The shell was of good rich concrete about 2hin 
thick, but in one place where an area of about 5 square feet 
had been exposed, there were nearly forty borers. The 
largest specimen was about | fin. in diameter at its largest 
section, but most of them were about the size of a man’s 
thumb. These borers do not attack the wood, but when 

















THE 1800-B.H.P. LONG-STROKE ENGINE OF THE 


and Wain engine in the British Empire, have also given 
attention to this type of engine, and two examples have 
already been built. The accompanying illustration shows 
this firm’s new six-cylinder long-stroke engine, designed 
to develop about 1800 brake horse-power. The cylinders 
are 740mm. in diameter by 1500mm. stroke. At a 
normal running speed of 85 revolutions per minute the 
piston speed is only slightly higher than that in use with 
the standard short-stroke engines. The same cylinder 
diameter has been retained, and the constructional details 
are generally similar to those embodied in the standard 
design. A new feature is a variable lift fuel valve, con- 
trolled from the starting platform, and with this device 
excellent running and great ease of manceuvring at low 
speeds has been achieved. The first of such engines to be 
built by Harland and Wolff was that supplied through 
J. G. Kineaid and Co., Limited, who are sub-licensees, to 
Spanish owners, for the motor ship Arantza Mendi. Recently 
a second engine, which the first British-built long- 
stroke engine to be fitted into a British vessel, was supplied 
for the motor ship Araby, owned by David Maclver and 
Co., Limited, of Liverpool. The Araby is the first vessel 
of this company to be fitted with Diesel engines. She 
underwent successful trials on the Clyde and is now on her 
maiden voyage. 


is 








American Engineering News. 
(From our own Correspondent.) : 
BURNING PULVERISED FUEL. 


Ir has been found that many American boiler plants 
which use fuel are failing to obtain complete economy 
owing to neglect of details in operation. Ash loss is very 
slight, but many plants secure this result at the expense 
of excess air, owing mainly to feeders which require 
constant adjustment. Investigation shows that the 


efficiency of the coal varies continuously according to 


MOTOR SHIP ARABY 


they reach it they bore along parallel with it, keeping 
within the conerete. Although the possibility of attack 
of concrete in marine works by the borers which penetrate 
even hard rock was known, the present cases are believed 
to be the first specific instances on record. The extent of 
the attacks also indicates that they may constitute a 
serious difficulty in certain locations. Thus the rock 
borers not only destroy pile protection but in mass con- 
crete they might cause water to reach the steel reinforce- 
ment, resulting in rust and spalling off of the concrete. 


NEW YORK TROLLEY OMNIBUSES. 


Tue “trackless tramear’’ operating on the public 
roads and taking current from an overhead wire is being 
used to a considerable extent in the United States. Two 
lines aggregating 15 miles are operated by the City of New 
York on Staten Island, where routes amounting to 200 
miles have been planned by the city’s engineers. The 
country is hilly, and being close to the mainland, the 
island has residence districts and summer resorts as well 
as manufacturing and rural sections. The new omnibuses 
are designed along the line of the automobile rather than 
the ordinary omnibus, the entrance and exit doors being 
in the side of a vestibule at the front end of the body and 
just behind the rear wheels. Two 25 horse-power motors 
in tandem are geared to disc wheels having solid 36in. 
tires 6in. wide, the rear wheels having two tires each. 
The body is 26ft. 6in. long, 6ft. 10in. wide, and 6ft. 4in. 
high, with its vestibule floor 28in. above the pavement. 
it carries thirty passengers on a combination of transverse 
and side seats. The frame and side panels are of steel, 
with wood lining and roof. The storage shed and repair 
shop for these lines has concrete pits over which the 
omnibuses are placed for convenience in inspecting and 
repairing the motors and machinery. Current at 600 volts 
is supplied, and the omnibus has a trolley pole with two 
contact wheels riding on two trolley wires spaced I4in. 
apart and carried by span wires between wood poles 30it. 
high. 
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Railway Matters. 


Tue London, Midland and Scottish Company has given 
notice of temporary alteration of trains on the Manchester, 
Victoria~Oldham line from May Ist “ to apply during the 
electrification of this section.” 


As anticipated in this column last week, the railway 
companies are bringing a further reduction in rates into 
operation on May Ist, which will bring the general level 
to 50 per cent. above pre-war rates. The cost to the 
companies is placed at £9,000,000. 


On Monday last, the 23rd inst. and the following day, 
the Delaware and Hudson Railway Company celebrated the 
j.undredth anniversary of the granting of a charter to the 
| claware and Hudson Canal Company, which subsequently 
iecame the owner of the railroad. 

(ne Great Western Company is appealing to its engi- 
neers to save coal by taking less fire to the shed when 
their engine’s work is done. One shovelful of unburnt 
coal for each engine trip on the Great Western would 
result in an annual economy of 10,000 tons. 


Ir is officially announced, in respect of the question of 
shopmen’s wages mentioned in this column on April 13th, 
that “some modifications have been made by the com- 
anies Of the previous proposals put forward, and the 
representatives of the craft unions are taking these to 
their various executives for consideration.” 


Tne stores department appointments for the London 
ind North-Eastern Railway are as follows :—North- 
Eastern area: Mr. R. C. Richardson, with Mr. W. H, D. 
Devey as assistant, Gateshead; Southern area: Mr. 
H. A. Butler, Doncaster, and Mr. W. H. Pryce, Gorton ; 


Southern Septtish area: Mr. A. Melsaac, Cowlairs ; 
Northern Scottish area : Mr. C. P. Benzie, the factor for 
the area. 


AmoneG the honorary degrees to be conferred by the 
Manchester University on Founder's Day—the com- 
mnemoration of the founding of Owens College in 1846 
will be that of D.Se. on Mr. W. B. Worthington, the 
unmediate Past-president of the Institution of Civil 
Engineers, late chief engineer of the Midland Railway, 
ind formerly chief engineer of the Laneashire and York- 
shire ; and of LL.D. on Mr. Arthur Watson, M. Inst. C.E., 
the general manager of the London, Midland and Scottish 
Railway. Both were students of Owens College. 


THERE are two separate passenger and goods stations 
in Oswestry, the Cambrian and the Great Western. Only 
a fence divides the two ; the entrances are practically in 
the same street, and there is a physical junction between 
two Now that the Cambrian been 
ihsorbed by the Great Western, both be 
combined, and this is now to be done by the enlargement ot 
The work will cost £61,000, and 
The 


the railways has 


stations can 


the Cambrian station. 
will include an engine turntable of 65ft. diameter. 
Great Western station will then be closed. 

Tue Swedish Riksdag has appropriated 1,700,000 kr. 
towards the completion of the so-called Inland Railway 
by the construction of the section between Vilhelmina 
uid Porjus. The same amount has been appropriated 
for the construction of the railway between Haellnaes 
ind Stensele, also in Upper Norrland. The proposal to 
vrant 700,000 kr. for the building of the line between 
Joern and Gubblijaure has been rejected, as it is desired 
to await the result of an inquiry into the plan for a change 
of direetion of this line, with the view of exploiting the 
recently discovered rich deposits of copper and sulphur 
ore in these parts. 


In our leading article on “‘ Railway Labour” in Tur 
ENa@rxeger of November 3rd last, we expressed some 
anxiety as to whether the formation of the grouped com- 
panies under one administration might not lead to touch 
heing lost between the companies and the men. We are, 
therefore, glad to hear that the London, Midland and 
Scottish Company has eines Mr. G. 8. Rider, of the 
late London and North-Western Railway, to be its general 
welfare superintendent. Mr. Rider's duties will cover the 
appointment training, general education and promotion 
of the staff, their health, accident prevention, and working 
conditions, and, it is important to note, the co-ordination 
and encouragement of the recreational side. 


THE paper on “ Railway Accidents,” read by Mr. 
George Holt at the Institution of Railway Signal Engineers 
on the llth inst., covered the twenty years 1901-1920, 
and showed the number of passengers, servants and 
“ other persons ” killed and injured on the railway during 
each of those years, together with the number of collisions 
and derailments reported and of the number of accidents 
inquired into. The last were divided by the author into 
one or other of 27 headings as to cause. There were 116 
cases of drivers passing signals at “danger,” and these 
were subdivided into 13 sub-headings; whilst where 
signalmen were at fault there were 182 cases, subdivided 
into 9 heads. Outside these the most prolific of the other 
11 causes was “‘ defects in permanent way or interference 
with permanent way by servants,” of which there were 
34 cases. 


THE report on retrenchments in India, presented by 
the committee presided over by Lord Inchcape has, we 
hear from the Indian mail just to hand, given the railway 
officials there plenty to do. A point made is that renewals 
have been carried out to a hard and fast programme, with 
the result that work has been done earlier than necessary. 
One consequent recommendation is that on unremunera- 
tive lines renewals of permanent way should be limited to 
cases where the track is worn out and not capable of 
being strengthened to meet probable traffic requirements 
for a substantial period. The renewal of locomotives on 
these railways must be postponed. Concentration of the 
administration in Delhi or Simla is condemned and 
decentralisation recommended. .The chief officer on each 
ruilway, corresponding to the general manager of the 
British railways, is termed the agent. It is recommended 
that these officers be designated general manager and 
made responsible for the administration, working and 
financial results of their railways. They are to be paid 
salaries more proportionate than they are now to the 


Notes and Memoranda. 


AN intensely white enamel, which exhaustive tests show 
is resistant to acids in a degree hitherto unknown, has, 
states Industrial and Engineering Chemistry, been developed 
by the Paint Department of the du Pont Company. The 
new enamel has been the subject of study for more than a 
year on the part of experts, and its development is expected 
to meet the need for protection of surfaces subjected to 
gas or fumes such as are found in hospitals, chemical 
laboratories, bakeries, rubber factories, canning plants, 
or for the interior of any factory or building where fumes 
are present. 


TxHE analogy between the rubber and paint industries 
was pointed out recently by Dr. D. F. Twiss in the course 
of a paper read before the Institution of Rubber Industry 
at the Engineers’ Club. The parallelism was so striking, 
he said, as to deserve brief review :—In both industries : 
(1) Powders (pigments) are dispersed as uniformly as 
possible in @ Viscous, chemically unsaturated medium ; 
(2) the medium is submitted to subsequent chemical 
change—viz., oxidation in the case of the oil, and sulphura- 
tion in the case of rubber ; (3) accelerators are introduced 
to expedite this chemical change. Litharge is an effective 
accelerator for both cases ; (4) the fineness of the powders 
has an important bearing on the result ; (5) the powders 
are not merely fillers or cheapeners, but improve the 
mechanical condition and ageing of the oxidised oil or 
sulphurated (vulcanised) rubber; (6) premature drying 
and premature vulcanisation are parallel difficulties. 


In the course of laboratory experiments on the de- 
sulphurisation of coke by steam, being conducted at the 
Pittsburgh Experiment Station of the American Bureau 
of Mines, steam tests at atmospheric pressure for the re- 
moval of sulphur from chunk size coke have been finished, 
with encouraging results. Combined sulphur as FeS, 
FeSO, and free sulphur (not including solid solution 
sulphur) in Ohio coke was reduced from 1.38 to 0.72 
per cent. The solid solution sulphur was not affected, 
but it has been shown that this has very little effect in 
contaminating sponge iron in the blast-furnace. In Illinois 
coke, the sulphur content—0.62 per cent.—was reduced 
to 0.48 per cent. Clairton coke, low in sulphur, was 
reduced from 0.29 to 0.17 per cent. Sulphur in a sample 
of gas-house coke from Philadelphia was reduced from 
0.81 to 0.60 percent. These results were obtained without 
the application of a vacuum, which may reduce still further 
the amount of sulphur. Very little steam is required— 
3 grammes of steam per gramme of coke per hour were 
employed. 


MECHANICAL stoking in conjunction with mechanical 
draught for marine service is having serious consideration, 
according to a paper read before the Institute of Marine 
Engineers by Mr. R. Clark, and a large number of Babcock 
marine boilers is being fitted with several types of forced 
draught stokers. However, there are certain disadvan- 
tages which must be referred to. Particularly where ships 
are already in service it is somewhat difficult to install 
the stokers, but where new ships are being built arrange- 
ments can easily be made whereby the designs can be so 
altered as to include the handling of the coal and ashes on 
an economical basis. Other disadvantages are the extra 
weight and complication involved, and also the difficulty 
of finding mechanical stokers suitable for the various 
classes of fuels which have to be dealt with on board ship. 
This difficulty, however, is gradually being overcome, and 
the results are very promising indeed. It is also difficult 
to show that mechanical stoking is an improvement over 
good hand firing, but the fact remains that it is difficult to 
find a really good fireman who will fire a boiler as efficiently 
and skilfully as a mechanical stoker. With a mechanical 
stoker a steady pressure is generally secured. It is not 
necessary to clean out fires because the stokers are self- 
cleaning and, taking a general view, Mr. Clark is of the 
opinion that sooner or later a big percentage of the ships 
now sailing will have wethonionl stokers fitted where it 
is absolutely necessary that they should keep to coal fuel. 
There can be no doubt that the water-tube boiler, with its 
large combustion chamber, can. be made to suit, and is 
far better adapted to the mechanical stockers than the 
cylindrical boiler, and it is on these lines that improve- 
ments are likely to materialise. 


BEETLES which bore through lead cables, but which, 
nevertheless, do not or cannot penetrate pure gum rubber, 
have proved a serious problem and pest in California and 
many other parts of the United States. One of the most 
important injuries inflicted by these beetles is the damage 
done to the lead sheathing of telephone cables in California. 
The beetles bore circular holes in the sheathing, about 
*/in. in diameter. Moisture enters the cable through 
these holes, causing a short-circuiting of the wires and 
interruption of service to the public. As one hole may put 
from fifty to six hundred or more telephones out of use 
for from one to ten days, the damage is rather extensive. 
Experiments have been undertaken at various times by the 
Bureau of Entomology of the United States Department 
of Agriculture to determine what treatment could be used 
to keep the beetles from injuring the cables. These 
experiments are summarised in a paper, issued as Depart- 
ment Bulletin 1107, “‘ The Lead-cable Borer in California,” 
by Messrs. R. G. Hartman, H. E. Burke and T. E. Snyder, 
entomologists. The results indicate that the beetle is able 
to penetrate any lead alloy used as a cable sheathing or 
any poison or repellant placed on it. Probably it is able 
to penetrate the poisons because it does not feed as it 
bores through. Beef tallow, when sufficiently soft, will 
stick to the beetle and suffocate it, and has been used 
with some success on the rings which suspend the cable, 
since practically all the boring is done near the rings. 
Layers of friction tape im the boring and thin sheets 
of copper, zine and steel prevent it. Sleeves of these 
metals can be placed around the cable at the rings, but 
the cost would probably be too great for general use. A 
new type of ring made of flattened steel wire stock and 
galvanised is now being installed by the telphone com- 
panies, and it is believed that this ring is better from the 
standpoint of preventing attack by the beetle than the old 
one. Meanwhile, tallowing the rings is the most promising 
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Miscellanea. 





Toronto harbour had in 1922 the greatest activity on 
record, according to the annual report just issued by 
the harbour master. There was an increse of 354 vessels 
arriving an departing in comparison with 1921, and an 
increase of 637,374 in tonnage. The gain in imports was 
87,568 tons, and in merchandise exports 3843 tons. 


THe need for a duty on scrap copper, scrap zinc, and 
scrap brass, all of which now enter Canada free, is urged 
by the Associated Boards of Trade of British Columbia. 
The position taken is that scrap metal is competing with 
the virgin metal produced in Canada, and that it should 
be treated by the tariff on the same basis as virgin foreign 
metals. A duty on base metals entering Canada is also 
recommended. 


Tue Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington has turned its energies 
to the study of earth-currents, is devising new methods 
of registration. Dr. 8. J. Barnett, chief of the section 
of experimental work in pure magnetism, is vigorously 
prosecuting his researches on magnetism by rotation, and 
the converse effect. The investigation of atmospheric 
electricity is also being extended. 


THE contract for the electrical equipment of the Que! cc 
Development Company's power project at Lake St. John, 
has been secured by the Canadian Westinghouse Company, 
of Hamilton, Ontario. The equipment will consist of 
eight 40,000 horse-power hydraulic turbo-generators, 
13,200 volts, 112 revolutions per minute, three-phase, 
60-cycle, direct connected. The entire equipment is to 
cost about 1,990,000 dollars, and will take three years to 
complete. 

AN improvement has taken place in the sale of coa! and 
coke, and in the output of pig iron, steel and rolled products 
in Czecho-Slovakia. At the end of December three blast - 
furnaces were in operation, four more have been blown 
in since ; but even now 15 are idle, On the other hand, 
unemployment in the engineering trade has hitherto 
shown no diminution. At the beginning of this year 
employment in the branch was 36 per cent. less than at 
the beginning of last year. 


GERMAN competition in heavy electrical machinery sold 
in Japan has entirely disappeared, according to the 
American Commercial Attaché at Tokyo. Public state 
ments made some time ago to the effect that Japanese 
buyers were inclined to place orders for this elass of 
machinery with German manufacturers appear to have 
been only partly true, and it is now stated that no reliable 
Japanese company is either quoting for or endeavouring 
to secure the business for this sort of equipment of German 
manufacture 


FOLLOWING upon the consideration of tenders submitted 
to Bulgaria by an English firm, three French and one 
German, a contract has been awarded to the Bristol Aero- 
plane Company for three two-seater biplanes and three 
eight-seater limousines. The French Société pour Com- 
munications Aeriennes has been awarded a contract for 
seven two-seater monoplanes (L.F.G.V. 32 Bromberg). 
The Bristols will be mounted with 180 horse-power engines 
eapable of 160 kiloms. an hour, with a “ useful” weight 
of 590 kilos. The Brombergs will be mounted with 160 
horse-power Mereédés engines, capable of 175 kiloms. an 
hour. The Inter-Allied Military Control Commission has 
sanctioned the supply of the machines, which are merely 
for transport purposes. 


REPLYING recently to a question in the Punjab Legisla- 
tive Council regarding hydro-electric schemes in the 
Punjab, the Hon. Lala Harkishen La! said that certain 
tentative offers had been made to the Government by 
English financiers in connection with concessions for the 
hydro-electric schemes now under investigation in the 
Province. The Government was, he said, giving most 
serious consideration to the best way of financing hydro 
electric schemes, and investigations were in p . 
was not yet possible to say what method would finally 
commend itself to the Government, but, generally speak 
ing, it was considered that provincial ownership of hydro- 
electric undertakings would prove more profitable to the 
Province and more expeditious, as a whole, than private 
enterprise. 


Or thirteen plans for the proposed underground moving 
pathway for Paris, which were submitted, the committee 
of examination has decided to retain five for further 
experiments. Four are based on the principle of paralle! 
bands at graduated speeds, enabling passengers to step 
from one to the other until the most rapid is reached. 
Landing places would be arranged alongside the slowest 
of the bands. The fifth plan is based on the idea of 
variable speed ; a platform moving slowly would enable 
passengers to embark ; it would then gain speed, and only 
slow down again at the approach of the next station. 
In order to determine the possibilities, advantages and 
disadvantages of these various systems, the sub-committee 
has decided to carry out twotrials over a circular distance 
of 300m. The first trial will put to the test the merits 
of the four schemes which are similar, and the second 
trial will be made with the plan based on the principle of 
variable speed. 


Iron and steel masters in common with employers 
connected with the rolling stock mdustry, are await- 
ing with some anxiety the result of the ballot vote on the 
new wages proposals now being taken amongst the workers 
in the railway wagon building and repairing trades. The 
outcome is obscured by the recent ballot on the memo 
randum arrived at in Derby with the Employers’ Asso- 
ciations, which resulted in a majority of 2965 against 
acceptance. The proposals now being put before the 
workers reduces the previously proposed reduction of 
10 per cent. to a reduction of 5 per cent. for certain piece 
workers, and having regard to this fact, and because the 
terms generally are better than those obtained in engineer- 
ing, shipbuilding and other industries, the men’s leaders 
recommend them to vote in favour of acceptance. Indus- 
trialists in the Midlands hope that the week-end will show 
that the men have seen the justice and reasonableness of 
the employers’ new memorandum and have given their 
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The Hardness and Solid Viscosity of Metals. 


1923. 


THE papers read and the discussion thereon at 
the Institution of Mechanical Engineers last Friday 
night do not, it seems to us, carry our understand- 
ing of the perplexing phenomenon of hardness in 
metals much farther than it was before. Indeed, 
in some respects they serve rather to complicate 
the issue than to clarify it. Mr. Hankins has suc- 
ceeded, it is to be noted, in establishing the scratch 
hardness test on a much more definite and scientific 
basis than that on which it previously rested. He 
has shown that it can be carried out in such a way 
that it yields rational hardness figures which bear 
a definite relationship, though not a simple one, 
to the Brinell numbers for the same materials. 
Mr. Batson likewise has done good work in extend- 
ing and confirming Meyer’s law of geometrical 
similarity for balls up to 50.8 mm..in diameter. 
He has also confirmed our previous knowledge 
regarding the influence on the hardness numbers 
arrived at. of the ridge thrown up in most materials 
by the ball used in the Brinell test, and has 
definitely shown that figures independent of the 
load used will be obtained only if the ridging is 
neglected and the spherical area of the indented 
surface is calculated from a measurement of the 
depth of the impression below the original surface. 
He has added the new fact to our knowledge that 
in the Ludwik cone test the exact opposite require- 
ment holds good, that in this case we must take 
account of the ridging and calculate the conical 
surface of the indentation from a measurement of 
the diameter of the impression across the top of 
the ridge. In the final part of his paper he described 
the application in practice of a method previously 
suggested of measuring the hardness of very hard 
steels, namely, by measuring, not the indentation 
produced by the ball in the steel, but the permanent 
deformation caused by the steel on the ball. 

These various investigations and results, as we 
have said, do not extend our knowledge of hardness 
to any important extent. Indeed, we have to 
confess that in some respects we are troubled by 
them from the purely scientific point of view, 
while from the practical they are distinctly up- 
setting. Mr. Hankins has found that satisfactory, 
consistent results cannot be obtained from the 
scratch test unless precautions are taken to prevent 
the diamond from scratching the metal—that is to 
say, to prevent it from removing any portion of 
the material as a shaving or otherwise. The 
scratch must be caused by a flow of the material 
round the diamond point without severance of the 
substance of any kind. This extraordinary paradox 
places us scientifically in the position of having to 
abandon the widely accepted view that the scratch 





world which is likely to be of interest to engineers. 





mental properties of a material with the resistance 
to shearing as the predominant factor. Instead, 
we must apparently regard the scratch test as 
measuring primarily the “‘flowability’’ of the 
metal. Perhaps, however, it would be better to 
adopt the view that the Hankins scratch test is 
not at all a measure of the scratch hardness as 
ordinarily understood—say, as understood by 
Turner or Martens—and to think of it as funda- 
mentally related to the Brinell or other tests in 
which the indentations are produced by, in part 
at least, a flow of the metal. Is not this view con- 
firmed by the fact that for the first time a smooth 
mathematical connection has been established 
between ‘‘ scratch ’’ figures and Brinell numbers ? 
From the practical point of view, Mr. Hankins’ 
results and observations are, apart from the 
reaction of the scientific aspect, upsetting, because 
they show that comparable results can only be 
obtained by the use of the one diamond on the 
whole series of metals which it is desired to com- 
pare for hardness, and that it is exceedingly diffi- 
eult to find and practically impossible to produce 
two diamonds sufficiently similar to be used inter- 
changeably. Mr. Batson’s extension of Meyer's 
law to large-sized balls is a result purely of practical 
significance. Anything scientific which we might 
deduce from it was deducible before from the know- 
ledge that the law held good for ball diameters 
below 10 mm. His second set of conclusions, 
regarding the ridging, present an apparent paradox 
which scientifically calls for investigation, while 
practically they point definitely to the conclusion 
that to obtain results from the Brinell ball test 
which are not to contain the possibility of material 
error, we must abandon the generally followed and 


—— 


‘| fairly simple process of measuring the diameter of 


the impression in favour of the more difficult 
process of measuring its depth. Alternatively, of 
course, we may adhere to diametral measurements, 
but if we do we must give up the Brinell ball test 
and adopt the Ludwik cone test. In the third 
part of his paper Mr. Batson dealt with a method 
of test which at present at least is of purely scientific 
or laboratory interest, for it would clearly be im- 
possible to use the very delicate spirit level and 
its attachments under workshop or tool-room con- 
ditions. Indirectly, the results established by 
Mr. Batson in this section may be held to have an 
adverse feature from the practical standpoint, 
for they apparently show that the hardness num- 
bers derived by the Brinell method from steels in 
the higher range of the hardness scale are open to 
serious error, an error amounting in some cases 
to as much as 100 points on the scale—that is to 
say, they may show a percentage error of between, 
say, 14 and 16. We do not, however, feel inclined 
to attach undue importanee to this revelation, for, 
in the first place, it has always been recognised 
that the high figures contained a considerable 
margin of error, and, secondly, because we are not 
yet wholly satisfied that the particular method of 
evaluating the error here adopted yields figures 
which permit a strict comparison to be made. It 
seems to require establishment that the figures 
obtained by measuring the indentation produced 
in a relatively soft metal by a relatively hard ball 
do measure the same property or properties of the 
metal as those figures obtained by measuring the 
permanent deformation of a relatively soft ball 
when impressed against a relatively hard metal. 
On the whole, we think it will be agreed that the 
papers are of chief interest from the scientific 
aspect, particularly Mr. Hankins’. Holding, as 
we have been inclined to do, that hardness in 
metals—or, at any rate, that quantity which is 
accepted as such in the Brinell and other indenta- 
tion tests—bears a close relationship to, if it is not 
actually identical with, the property of the metal 
which, if it were a liquid or & gas, we would call 
its viscosity, we are naturally greatly interested in 
the establishment of the fact that conditions of flow 
rather than scratching were found to be essential 
to the success of Mr. Hankins’ form of “ scratch ” 
test. We have before pointed out that the “‘ dimen- 
sions ” of the Brinell hardness number are identical 
with those of fluid viscosity, except for the omission 
in the denominator of a time factor, an omission 
which we believe will be made good when the un- 
doubted time effect in hardness testing has been 
more fully studied. If a sufficiently detached 
view of Mr. Hankins’ experimental procedure be 
taken, it will be recognised that were we setting out 
to investigate the existence and amount of the 
suggested property of solid viscosity, we would 
probably adopt the self-same details and method 
as used by Mr. Hankins for the measurement of 
“ scratch ”’ hardness, although we would arrange 





test figure is a complex measure of various funda- 


to pay more attention to the time rate of 
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“seratching ’’ than he appears to have done. 
It is of interest to note in passing that, in the 
course of the discussion; Professor Turner attri- 
buted his own failure’ with scratch tests to 
the fact that he moved the diamond too fast. 
The regularity of the relationship which Mr. 
Hankins shows to exist between his “scratch” 
test figures and the Brinell numbers for the same 
series of specimens strongly suggests, although, of 
course, it does not prove, that the two tests measure 
the same property or group of properties of the 
metals, the absence of strict proportionality being 
accounted for by the different way in which the 
property is measured or the different way in which 
the individual members of the group of properties 
is compounded to make the complex. If we may 
argue thus, we may come to the conclusion which 
we have previously arrived at by other lines of 
argument, that the Brinell and other indentation 
tests for hardness, as well as the new variant of 
those tests, the Hankins’ “scratch” test, may 
reasonably be held to measure wholly or in large 
part what we may call the property of solid viscosity 
in metals, 


Corrosion. 


THE more one studies the problems of corrosion, 
whether of ferrous or non-ferrous metals, the deeper 
does his mystification become and the greater 
grows the certainty that no theory yet advanced 
is even approximately satisfactory. For a long 
time the mechanism, as it is called, of corrosion 
was held to be electrolytical, then the chemists 
came in with the CO, theory, only to make way 
once more for the electrical people, who returned 
with a thoroughly up-to-date theory, fully equipped 
with ions and all the paraphernalia of electro- 
chemical action. Now they, in their turn, have 
been assailed by a new hypothesis, which, calling 
upon the resources of the latest chemistry, asso- 
ciates corrosion with colloidal activities. And so 
it goes on. We have no doubt that when another 
new phase of electrolytical, or chemical, or physical 
science is propounded someone will seize upon it to 
explain the processes of corrosion, and, in due 
course, his theory having met with the fate of all 
its predecessors, a new one, based on still later 
concepts, will be advanced. Fortunate it is in 
these circumstances that, as Dr. Hatfield said at 
the conference in Sheffield a fortnight ‘ago, “ from 
the industrial standpoint, it is not quite so im- 
portant that an adequate theory should _ be 
devised as that progress should be made in 
the development of metals and alloys suitable 
for meeting the demands of the mechanical arts.” 
There is, Dr. Hatfield said later, no obvious law 
or set of laws at present available, nor any working 
theory sufficiently satisfactory to render effective 
aid to the worker on corrosion. 

The conference in Sheffield to which we have 
referred—a conference in which the Faraday 
Society, the Institute of Metals and the Man- 
chester Metallurgical Society took part—did 
nothing whatever to clear up the confusion of 
theories to which we have alluded. Yet it served a 
useful purpose, for, at any rate, it provided us with 
an outline, rather vague and uncertain perhaps, 
of the position of the science of corrosion at the 
present day. But in doing so it only served to show 
more clearly than ever how little science has been 
able, with the greatest of endeavours, to prevent 
the wastage of metals. The researches of Ben- 
gough, of Friend, of Desch, of Hatfield, and many 
other careful workers fill us with admiration, and 
compel our respect, but we are forced, reluctantly, 
to admit that the real advances have been made by 
empirical methods or by the observance of work- 
shop and industrial events. The most justly cele- 
brated of all non-corrosive ferrous alloys was 
discovered by chance, and one of the most remark- 
able of non-corrosive non-ferrous alloys—-Monel 
metal-—is a natural product in which the wisdom 
of man has no part. The most useful of all scientific 
deductions as to the nature of rusting, namely, 
that perfectly pure iron was immune, led to the 
production of ingot iron, but as an industrial metal 
that product has never made such progress as 
would lead one to look to it as the structural 
material of the future, and that must be regarded 
as the touchstone of non-corrodible ferrous 
materials. Again, perhaps the most successful 
plan for preventing the corrosion of tanks and 
boilers was founded on a full belief in the some- 
times discredited electrolytical theory. When we 
turn to brasses and bronzes the position is still 
worse, for we have not even the satisfaction of 
knowing that a non-corrodible alloy has been dis- 


condenser tubes, despite the costly and admirable 
work conducted by Institute of Metals, leaves 


research have placed us in a better position than 
before. One of the earliest convictions as to the 
cause of the wasting of brasses and bronzes was 
that the admixture of air with water was fatal, 
and, despite opposition of one branch of the 
theorists, a succession of “facts” appears to 
support that view. There have been recently, as 
some of our readers are no doubt aware, certain 
condenser tube failures of a very striking kind, 
of which the best explanation is based on the air 
theory. As far as our information goes, a certain 
condenser was fitted with new tubes and put into 
service. In seventeen days a group of tubes near 
the steam entrance were eaten through. Poor 
quality was charged against them, and they were 
replaced by tubes supplied by another firm. In 
the same number of days those tubes also failed. 
The theory now propounded is that it is not the 
tubes but the design of the condenser that is at 
fault. The steam enters at a great velocity, the 
vacuum being high, through the usual expanding 
mouthpiece. On expansion, with the corresponding 
fall of pressure, air is liberated, and immediately 
attacks the tubes nearest the inlet. The air- 
theorists say now that the sudden expansion of the 
steam, owing to the bell mouth pipe, must be 
stopped, and that the steam must be deflected in 
such a manner that it cannot impinge directly on 
a relatively small group of the tubes. Quite 
possibly they are right, notwithstanding the fact 
that in all probability dozens of other condensers, 
working, as far as one can see, under identical 
conditions, are not nearly so troublesome. That 
kind of anomaly is familiar in corrosion research. 
If they are right, if it is proved by actual experi- 
ence that a modification of the condenser will 
prevent the corrosion, we shall have yet another 
and a very striking example of the fact that simple 
observation of failures in practice has done as much 
and even more to prevent corrosion than the most 
careful scientific researches. 

That the researchers have failed to help engineers 
materially in the reduction of corrosion must not 
be set down to their discredit. They have at least 
made it quite clear that corrosion is an extremely 
baffling phenomenon, and not one that the world 
can be accused of tolerating through gross neglect 
of efforts to remove it. We do not give up hope 
that, even yet, a general theory which will meet 
all the difficulties and dissolve all the anomalies 
may be found. The search for it must, of course, 
be continued, for in no single direction could such 
a saving of expenditure be realised as in the pre- 
vention of the rusting of steel structures without 
resort to the costly expedient of annual painting 
on which we are now forced to rely. The cost of 
such investigations is wholly insigni t in com- 
parison with their potentialities, and they must 
therefore be pursued until it is clear that no further 
good can be achieved by their continuance, either 
because a general law or set of laws has been dis- 
covered or because we are forced at length to admit 
that the phenomena are too complex for human 
solution, and that our fina! resort must be to such 
empirical facts as we can derive from occasional 
cases. 








The Indian Railway Administration 
Report. 


HirHerTo, the scope of the Indian Railway 
Administration’s annual report—a copy of which 
for the year ended March 31st, 1922, has only recently 
come to hand—has not proceeded beyond the year 
under review. The Railway Finance Committee 
has, however, recommended, and the Legislature has 
confirmed, the introduction of a five-year forward 
programme for railway capital expenditure. The 
columns of the public Press contain ample evidence 
of the interest taken in this matter and of the urgent 
public desire that. full advantage shall be taken of 
this important change to effect improvement with 
the least possible delay. It is, however, a matter 
of regret that public criticism in these matters too 
often seems to display a want of appreciation of the 
difficulties to be encountered, and of what is being 
done to surmount them. To a certain extent it is 
recognised that the public attitude in this matter 
has been due to want of information, and an effort 
to meet this need has, therefore, been made in this 
report. A special chapter has been introduced in 
which the main difficulties in passenger and goods 
working, with which the public is principally con- 
cerned, are referred to, and a description of the reme- 
dies, both in hand and in prospect, is given. _Through- 
out the report the review, under each heading, has 








covered accidentally, and the continued failure of 








further been extended to include both a description 


us with little cause to believe that years of elaborate’ 
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of what has been done and what it is hoped to achieve 
under the operation of the five-year programme 
of capital expenditure. Asa result the present 
report, exclusive of its appendices, fills 70 pages, 
as against 54 pages a year ago, 

FINANCIAL, 

During the year 1920-21 the capital expended was 
24.08 crores of rupees.* but during 1921-22 it was 
only 23.43 crores. It is explained that this {fall 
was not due to any deliberate slackening of the effort 
to recuperate, but to the fact that the grant allotted 
for 1921-22 was 23 crores, a8 against a grant of 25! 
crores in the preceding year. ‘‘ In accordance with 
the old procedure, since discontinued, the coat had 
to be fashioned with the cloth available.” Of the 
23.43 crores, 11.28 crores went in improvement. 
on existing lines, 10.04 crores on rolling stock and 
2.11 crores on new lines. 

In accordance with a resolution of the Legislative 
Assembly on September 13th, 1921, a Railway 
Finance Committee has been set up. It had before 
it on December 5th, 1921, that part of the Aewort! 
Committee’s report which recommended the complet« 

tion of the railway budget from the general 
budget of the country. It was considered that this pro. 
posal was outside the domain of practical polities in thi 
existing state of Indian finance. recommenda.- 
tion was, however, made that the question should be 
re-examined three years hence, when it might be hoped 
conditions would be more normal and that financia! 
equilibrium would be re-established. The Finance 
Committee was, none the less, greatly impresse:| 
by the evidence recorded in regard to the need «| 
rehabilitation and improvement of the existing 
lines, and considered that, for that purpose, a guaran 
teed programme, extending over a course of years. 
was almost. as important as the possession of large: 
funds. Two of the five recommendations made were 
(1) that money not spent, one year should not laps«. 
and (2) that the programme for the next five years 
should be fixed at’ 150 crores. The Legislative Assen 
bly accepted this recommendation, and the present 
report observes that it is impossible to overrate tli 
importance of this decision as affecting railwa) 
development in India. For the first time railway 
administrations have now been placed in a position 
to plough ahead and to carry out their schemes of 
improvement with a full assurance of financial support 
Moreover, the old obligation to spend the grant 
allotted within the year has now disappeared, anc 
railways are at last in a position to order their out 
lay with due regard to the object to be attaine | 
without the constant fear of lapsed grants and subse 
quent withdrawal of resources. 

It has hitherto been considered to be inconsistent 
with the ordinary scheme of Government finance 
to set aside money not actually required during the 
year. Thus no provision has been made for depre- 
ciation and renewals. The Railway Finance Com 
mittee considered this question also, and recommende:| 
that early steps be taken to calculate the rates o/ 
depreciation which should be allowed for the various 
classes of railway plant and material. This is o} 
viously a matter of considerable technical difficulty. 
but measures have been initiated which will, it i< 
hoped, provide a solution and, the report adds, 
“ it may confidently be hoped that we are now within 
measurable distance of surmounting this last great 
difficulty in our railway financial arrangements.” 


RecErIPTs AND EXPENDITURE. 


The gross receipts for the year from the State 
owned railways were 81.69 crores, and the expendi 
ture 65.67 crores. The net receipts, 16 crores, were 
equal to a 2.75 per cent. return on capital, as compared 
with 5.58 per cent. in 1913-14. Other liabilities, 
such as interest on capital, annuities, &c., swallowe: 
up 25.57 crores, and so, actually, there was a loss 
of 9.27 crores. It is observed that it would be futile 
to attempt to minimise the serious significance o! 
these figures. For the first time since 1900 the rail- 
ways have fallen from a status of an important source 
of revenue to the country, and are responsible for 
an addition of a very large amount to the annual 
liability of the Government. An examination of 
the conditions in other countries is made, and it is 
then said that it is apparent that India is certainly 
not alone in her railway difficulty and that, compared 
with the results which other countries have had to 
record, there is even some ground for congratulation. 

The percentage of expenses to receipts was 51.7% 
in 1913-14, and had risen to 65.54 in 1920-21, and 
to 76.22 in 1921-22. Maintenance of way rose 
from 12.99 per cent. in 1920-21 to 15.43 in 1921-22 : 
maintenance and running of locomotives from 22.7) 
to 27.37. An examination of the accounts show that 
the increase in way and works was, in the main, 
due to heavier renewals of rails, sleepers and bridges. 
The increase is, thus, the natural outcome of the 
effort being made to bring lines up to standard and. 
to this extent, it may fairly be hoped that it is tem- 
porary. In the locomotive expenditure the universal 
underlying cause was the high price paid for fuel. 

This section of the report concludes by saying 
that every railway in India has now, under the Rail- 
way Board's instructions, adopted systematic meas- 
ures, by means res retrenchment committees or other- 





* 10,000 rupees is a lakh and 100 lakhs is a crore, “The 
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wise, to prepare and carry out a regular campaign 
of economy, embracing all avenues of railway expen- 
diture. 

RaILway MATERIAIS. 


After devoting a chapter to the railway staff, 
dealing mainly with the Indianisation of the railway 
services, attention is paid to the record total of 
38.61 crores spent in 1921-22 on material, exclusive 
of coal, coke, stone, bricks, lime, ballast, &c., of which 
97.88 crores were for imported materials. Of the 
latter sum 13.66 crores were for rolling stock, 8.25 
crores for tools and stores, and 2.70 crores for per- 
manent way material. Firms for building wagons 

in particular the Indian Standard Wagon Company 
of Asansol—have been established in India, and now 
that, as announced on page 380 of our issue of October 
7th, 1921, the Government of India has ordered that 
tenders for engines and locomotive boilers shall be 
invited in India, at least one firm is erecting works 
for locomotive manufacture, and it is hoped that 
the next annual report may be able to record some 
progress in the direction of making India independent 
in this important matter. 

The report on this point makes some sigrificant 
remarks which are best given verbatim. They are :— 
“There is One important point in respect of this 
matter which must not be lost sight of. If railways 
are to be worked economically in the best interests 
of the tax-payer, it is essential that. they should buy 
their material in the cheapest market. Prices in 
England and other countries have fallen, and are 
falling rapidly, and if Indian-made materials are 
to take the place of supplies from abroad, it is essen- 
tial that they shall be able to keep pace with this 
tendency. If this difficulty can be surmounted, 
there is no doubt that Indian railways will derive 
important financial and administrative advan- 

To mention only one point. The stores 
balances on State-owned railways were valued 
at the end of 1921-22 at the very large sum of 23 
crores It probable that measures now being 
taken will enable this to be largely reduced but, 
even so, the balance which it is absolutely unavoid- 
able to retain in reserve will be very respectably 
large, and must remain so until the enterprise of 
India’s Own manufacturers can put the country in 
a position to be independent of sources of supply 
6000 miles away.” 


very 
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ROLLING STOCK. 

During the year 378 additional engines, 289 coach- 
ing vehicles and 6322 wagons were provided. A wel 
come change is the decrease in prices below the in- 
flated level which followed the war period. Some of 
the latest orders in England have been placed at 
prices which compare very favourably with those 
which had to be paid twelve months ago. English- 
built standard wagons have been obtained for some- 
thing in the neighbourhood of £340, compared. with 
£750 quoted in the last report. The cost of a modern 
type powerful superheater engine has now reached 
the comparatively reasonable figure of £7500, as 
against £11,000 mentioned in the last report. 

The five years’ programme contemplated an addi- 
tion of 942 engines, 6699 coaching vehicles and 32,300 
vehicles. These numbers were, however, 
based on a very high level of prices which were 
current when the programme was framed, and it 
now seems possible that, for the above reasons, they 
may be very substantially improved upon. 

So far as engines are concerned, there is not much 
to report as to improvement in type. There were 
151 engines fitted for oil-burning running on the 
North-Western Railway, and the Karachi district 
is almost entirely run with this type of engine. The 
Great Indian Peninsula Railway has also introduced 
a new type of oil-burning passenger engine. 

In* July, 1921, the Railway Board decided that it 
was desirable*that the¥standard design for broad 
and metre gauge wagons and carriage underframes 
should be revised in the light of criticisms received 
from various quarters. The Indian Railway Con- 
ference Association thereupon appointed a committee 
which has submitted a report recommending 39 
types of vehicles, including two petrol tank wagons, 
two cattle wagons and two vans for explosives. The 
feature principally studied by the committee was that 
renewable parts, ¢.g., axle-boxes, draw-bars, buffers, 
wheels, brake-blocks, &c., should always be inter- 
changeable between different types. 

Inquiries have been made in Australia, and were to 
be made in America, as to automatic couplings. 

We regret that our space does not permit us to 
cover the chapter on what had been done, and was 
being done, by the companies towards rehabilitation 
and development, nor the new one on traffic problems 
and remedies. The last chapter-—-general—mentions 
the establishment of a Central Advisory Council, 
as recommended by the Acworth Committee, and 
that steps have been taken as to the setting up of 
local advisory councils. 
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On April 17th the Parliamentary Secretary to the 
Ministry of T rt was asked a question as to when 
the transfer of the Ministry to the Board of Trade, as 
recommended by the Committee on National Expenditure, 
would be effected. Colonel Ashley replied that he could 
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MECHANICAL COUPLERS FOR INDIAN BROAD- 
GAUGE RAILWAYS. 


Stx,—In your issue of March 2nd an article on mechanical 
couplers for broad-gauge Indian railways points out that the 
increase of train loads in India has rendered necessary the 
adoption of something stronger than the ordinary screw coupling 
at present in use. As the Government of India has had this 
subject before it for many years and now appears to be taking 
an active interest in it, further reference to the matter requires 
no excuse. 

In referring to ordinary screw couplings the writer of your 
article was apparently unaware of the improvement effected in 
serew couplings during the last fifteen or sixteen years through 
the use of alloy steels. The original Yorkshire iron couplings 
adopted on the Indian railways have an ultimate strength of 
about 48 tons, but these, though they may not fracture, elongate 
under severe conditions in such a manner as to cause them to 
become to all intents and purposes rigid links, thus rendering 
them quite useless as screw couplings. The alloy steel couplings, 
on the other hand, whilst of lighter design than the original 
couplings, have a specified breaking load of not under 100 tons, 
and their adoption has given most satisfactory results, the 
percentage of coupling failures being reduced in a remarkable 
degree on railways using them, although operating some of the 
heaviest trains in India. 

The fact remains, however, that many of the railways continue 
to use Yorkshire iron screw couplings and others the “ D "’ class 
steel screw couplings, which have an ultimate strength of about 
70 tons. It is of interest to note that a coupling in Yorkshire 
iron is proof tested to 12 tons, in “‘ D."’ class steel to 16 tons, and 
in alloy steel to 35 tons. It might therefore be contended that 
the necessity for the adoption of a stronger coupling on the 
majority of Indian railways has not yet been disclosed. Notwith- 
standing this, certain authorities contemplate with equanimity 
the expenditure of the large sums of money which would be 
involved by changing the type of coupling in universal use on 
broad -gauge lines in India. 

It can be argued that an alloy steel coupling is more expensive 
than the Yorkshire iron or “‘ D ” class steel one, but a comparison 
of the effective strength of the couplings would appear to answer 
such acontention. The alloy steel coupling as at present designed 
has an ultimate strength of as much as 110 to 120 tons, but it 
does not necessarily follow that this is the maximum strength 
possible, and something considerably higher may yet be obtained 
without an undue increase in cost or weight. The substitution 
of a new type of coupling on Indian railways will bring its own 
peculiar troubles, and these during the transition period are of a 
formidable nature. 

Tt is most unlikely that, in view of the cost of such a substitu- 
tion, the financial authorities would approve it during a period 
of financial pressure, and even without such pressure it does not 
appear wise that they should do so until all other alternatives 
have been fully considered and their possibilities definitely 
determined. 

There may be other grounds on which an automatic coupler 
could be advocated, and, assuming them to be sound, it does not 
of necessity follow that this should be of the buffer coupler type. 
It should not be impossible to devise a coupler to take pulling 
strains only, to couple automatically within the limits of an 
M.C.B. coupler, and to fit it in conjunction with the side buffers 
at present in use, thereby retaining the good features of both 
systems. 

The illustrations accompanying your article are of interest, 
showing an adaptation of an M.C.B. type central buffer coupling 
fitted to four-wheeled wagons for experimental purposes. At 
the same time they clearly indicate some of the trouble to be 
anticipated on account of any drastic change in the type of 
coupling now in use. 

(1) During the transition period in place of any saving in the 
tare weight of the wagons an additional and self-contained buffer 
coupling may have to be carried. 

(2) During the transition period an additional cost will be in- 
volved on the wagons. 

(3) Reduced efficiency in operating will result. 

(4) The central buffer coupler will be fitted below the frames 
of the wagons, so as to admit of the present coupling being 
retained during the transition period. 

(5) An additional risk of accident will be involved during the 
transition period. 

It is not suggested that passenger trains should be run of a 
weight of 3000 tons or that a great reduction to repairs or 
renewals on passenger coaches will result, or that the present 
couplings have proved unsatisfactory on passenger coaches, 
or that there would be any saving in operating time on passenger 
trains, or that the present coupling is not a tight one when used 
on passenger trains. In other words, the present couplings have 
given reasonable satisfaction on passenger trains, and it is on 
account of goods trains alone that a new coupling is advocated. 
The fourth item is the most interesting to the engineer, and 
the application shown is not one which will meet requirements for 
a standard coupling on all wagons running on Indian broad-gauge 
railways, as the adaptation shown could not be used on Indian 
bogie stock where there is insufficient room between the head- 
stock and bogie headstock or between the underframes and the 
bogie frame. When plings are standardised the height of the 
centre line must be the same for all wagons. 

The goods wagons in use in India are generally of the four- 
wheeled type with some 3600 bogie wagons, whereas those in 
use where the M.C.B. coupling has been adopted are with few 
exceptions of the bogie type. There are not many railways on 
which mixed bogie and four-wheeled stock trains are so fitted, 
and an investigation of them will not give much encouragement. 
Satisfactory results have been obtained, but at iderable 
expense, and complicated subsidiary devices have been adopted. 
The cause of this is the divergence of the centres of the couplings 
on passing over curves, and more particularly in passing over 
cross-overs, from the centre line of the permanent way. In 
sidings transition curves and straights between reverse curves 
are not necessary and, moreover, cannot always be provided. 
For the above reasons it will be appreciated that the side 
clearances for movement required on couplings in India are con- 
siderably in excess of those provided in America ; but even with 
the clearances required in America it is obvious from the ten- 
dencies of design that there is a well-defined requirement for 
more flexibility on M.C.B. equipments even when these are fitted 


to bogie wagons. 











not say when this would be done. 


It is lised by s and is indeed obvious that the 
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position of the centre buffer coupler on American rolling stock, 
whereby the buffing and draw-bar stresses are concentrated 
below the centre line, is not a satisfactory one, and that the draw 
and buffing forces should be transmitted to the underframes at 
or about the centre line of the frame depending on the particular 
design of wagon. The proportion of wheel base to length of 
wagon of the four-wheeled stock under consideration is such that 
heavy compressive stresses are occasioned to the solebars and 
longitudinal members by the loaded body, and these stresses 
will be greatly accentuated by slinging the buffer coupling 
below the underframe. Nor is it apparent how this can be 
obviated during the transition period, and what is done during 
this period will tie the hands of the railway engineer for the 
future. 

Provided the existing Indian wagons are not unduly strong in 
the underframe, and no one with experience in their maintenance 
would suggest that they are, they are totally unsuited to transmit 
heavy buffing and coupling stresses applied to them from below 
the headstock and under such eonditions would crumple up. 
Wagons to take heavy buffing shocks through the centre of the 
headstock must be designed to do so, and economically their 
strength will depend on the central longitudinal members, 
which, in the case of four-wheeled stock, must be rigidly attached 
to the solebars which carry the axle guards, 

It is of interest to note that the M.C.B. type of buffer coupler 
is admitted to be not an ideal one, and it should be further 
admitted that the method of carrying it on American railways 
is quite unsuitable to Indian railways, both on account of the 
type of wagons in use there and the details of their construction. 
Once this fact is realised the position assumes a new aspect, and 
new zest will enter into the quest for a modification of the exist- 
ing coupling to meet future requirements or the evolution of a 
new buffer coupling to meet the special requirements of Indian 
railways. X. 

April 19th. 


INFORMAL MEETINGS. 


Srr,—A recent development in the activities of the leading 
engineering institutions in London has been the introduction 
of the “informal” meetings, at which subjects of general 
interest to engineers are debated with freedom and vigour. The 
popularity of this type of meeting as a supplement to the regular 
general meetings has been very marked in the case of both the 
Institution of Mechanical Engineers and the Institution of 
Electrical Engineers. 

It seems strange, therefore, to find that the response to the 
enterprise of the Council of the Institution of Civil Engineers in 
following the lead of the younger institutions, by affording 
identieally similar facilities, has so far been very disappointing 

Can it be true that there are only eight members sufficiently 
interested in a discussion on the electric lighting of railway 
carriages, or is it that the cloak of lethargy so long attributed to 
the Council of the Institution is really worn by its London 
members ° 

April 18th. 


Taree or Tee Even. 


PROPOSED STANDARD KEYS AND KEYWAYS. 


Srr,—In response to your invitation for comments upon the 
details published in your issue of the 13th instant, T would point 


“Tet Ewcmeer” Swain Sc 


out that a saddle key is usually relieved in the centre as shown 
on the accompanying sketch, and not fitted to the shaft. This 
is the common practice in Lancashire, I believe, and is con- 
sidered the only way of securing a safe grip with this key. 
Dublin, April 21st. C. I. Sansom. 
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L. and N.E.R.—Three-cylinder 
Locomotive—Details. 


THroven the courtesy of Mr. H. N, Gresley, now chief 
mechanical engineer of the London and North-Eastern 
Railway, we are enabled to place before our readers to- 
day an exceptionally interesting Supplement, showing 
many details of his three-cylinder passenger “ Pacific ” 
express engine No. 1470. This engine was fully described 
in our issue of April 14th, 1922, and a general arrangement 
of it was presented in Toe Encrneer of January 26th. 
1923. 

The detailed drawings are practically self explanatory. 
but a few notes about them may be welcome. 

The connecting and coupling-rods are made of nickel 
chrome steel, heat treated, and show how well this material 
can be applied for making these parts very light without 
any sacrifice of strength. The steel has a tensile strength 
of 50 tons per square inch, with a minimum yield point 
of 80 per cent. of the tensile strength, equal to 40 tons 
per square inch. The carbon steel used for making such 
rods has a tensile strength of from 32 to 38 tons per square 
inch, and as the yield point is only 50 per cent. of the 
tensile strength, the effective strength is only from 16 to 
19 tons per square inch. 

The outside connecting-rod, shown on the drawing. 
is lft. long and weighs 324 Ib. ; a similar rod, only 3in. 
longer, used on another class of engine, but made of carbon 
steel, weighs 564 Ib., so that the saving in weight is very 
considerable. The accompanying table gives figures from 
a test and an analysis of the nickel chrome steel used in the 
rods, which are made of a light Is ection with wide 
flanges and thin webs. They are machined to within 
lin. of the finished size before heat treatment. 


Tests : 
Length of connecting-rod iets Atti » im. 
Weight of connecting-rod wet Pea .. 334 Ib. 
Yield limit, tons per squareinch .. .. .. 48.4 
Breaking strength, tons per square inch ae 
Patio, yield limit to breaking strength, percent. 83.4 
Elongation per cent.on 2in. .. .. .. .. 20.0 

Analysis : Percentage. 
Carbon .. “ere ek Se ~ es , .33 
Mee as Siu we Tee Se + Ae + 21 
Manganese . Ps Tee et : P . 0 
A ee eee eee ee Towle . 032 
Phosphorus pelt, tail wi, seabvrad) sy inda .039 
SE S557 bay, ienadiebetuidle nds 4: lean ‘3 tome 
Chromium .. ; , : i ae . 60 


The combined piston and rod is also made of nickel 
chrome steel, heat treated, in one piece, and the rod is 
hollow. After heat treatment and before machining to 
the finished size the bronze rim is cast on by a special 
process which makes a perfect union of the bronze to the 
steel. The design, as will be seen from the drawing, 
results in a piston of very light weight and simple con- 
struction. 

The crosshead is of the three-bar type, and it will be 
noticed from the drawing that the top bar gives a very 
large wearing surface on the crosshead when the engine 
is running forward. 

The trailing wheel arrangement has radial axle-boxes, 
outside the wheels, of the Cortazzi type, with a translation 
each way of 2}in., enabling the engine to run round curves 
of small radius. 








A New 30-Cwt. Lorry. 


On the occasion of a recent visit to the Scotstoun works 
of the Albion Motor Car Company, Limited, we were 
accorded an opportunity of seeing under construction 
and trial a series of the new 30-cwt. petrol lorries which 
the firm has recently completed for Government Depart- 
ments and other contractors. Reliability furnished the 
keynote of the design, but considerations of weight and 
cost were also given careful attention, and we noted the 
free use of heat-treated alloy steels on important parts of 
the lorry which, while achieving lightness, do not sacrifice 
strength. 

The general arrangement and appearance of the chassis 
is shown in the two views we give in Figs. land3. The 
main frame is of pressed steel, and both the longitudinal 
and cross members are heavily proportioned so as to give 
requisite strength and rigidity. We would particularly 
mention the very long and flexible springs, which, with 
solid tires, give good riding over rough roads. A Hotchkiss 
drive is employed on the rear springs, which take both the 
driving and braking torque and also the actual driving 


section, single on the front wheels and twin on the rear 
wheels. Various other wheel equipments were seen going 
through the shops, including cushion tires, twin pneumatics 
on disc wheels for the rear pair, and giant pneumatics 
with a power type tire pump driven from the gear-box. 
Brief mention may be made of the front axle design. 





to ensure an even bedding of the cylinder head upon the 
copper-asbestos joint. The oylinder casing is attached 
to an aluminium crank case made in two main parts, the 
upper and the lower, with a horizontal joint between 
them. At the front of the crank case is the governor 
and cam wheel casing, which forms a third part and 











ace emnad 








FIG. 1—CHASSIS OF NEW 30-CWT. ALBION LORRY 


The axle itself is a high carbon steel drop forging, while | carries the bearing for the starting handle. The arrange. 


the wheel bearings on the stubs are of similar material. 


ment of the governor and the gear wheels driving the cam 


The wheels are carried on plain white metal-lined bushes, | shaft and magneto is shown in the drawing reproduced. 


which are lubricated from the oil reservoir in the hub caps. 


The crank shaft is carried in three long bearings with 


We reproduce in Fig. 2 a secticfial elevation of the | bronze white metal-lined bushes, which are fixed to the 


engine, which is of the four-cylinder monobloc type. 






Combined Fan and 
Water Pump 





upper portion of the crank case, so that when the lower 
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FIG. 2-—-FOUR-CYLINDER ENGINE FOR 30-CWT. LORRY 


Incidentally it may be remarked that the Albion Company 
has for a long time made monobloc engines, and its 
32 horse-power W.D. model is probably one of the largest 
monobloc lorry engines built in this country. The 
dimensions of the cylinders are 3}in. bore with a Sin. 
stroke, and the engine is designed to develop its full 

















FIG. 3—-PLAN OF OHASSIS OF LORRY 


forces. Turning circles have been kept low—about 43ft. 
from centre to centre of the outside tracks, and a standard 
wheel base of lft. 3in. is adopted. On the ordinary 


models solid tires are fitted throughout. These are of 90mm. | 





rated power at a speed of 1250 revolutions per minute. 
The cylinder head of the standard engine is in one piece— 
although a two-piece head is fitted to some models—and | 
is secured to the cylinder casing by a large number of studs, 





portion is removed for examination or cleaning, the crank 
shaft and its bearings remain in position undisturbed. 
The cam shaft is also housed in the crank case, and cam 
rods, guided in vertical bearings, operate the suction and 
exhaust valves which are grouped alongside one another 
Pistons of a light and neat design furnished with three 
piston rings are used, and arrangements are provided 
for lubricating the top end of the connecting-rod by 
means of the oil scraped by the piston from the surface 
of the cylinder, which finds its way through holes in the 
piston to a flat along the gudgeon pin. The large ends 
of the connecting-rods are made in halves, and lubrication 
is effected by means of centrifugal throwers attached to 
the crank webs. Lubricating oil is fed to the throwers 
and to all main bearings, the cylinders, and the magneto 
spindle by a mechanical lubricator of the Albion-Murray 
patented type. This lubricator is fixed to the offside 
of the engine and is worm driven from the cam shaft. 
In it a rotating cylinder fitted with a plunger rotates 
within a series of suction and delivery ports, the plunger 
stroke being produced by a stationary circular cam fixed 
in the upper part of the casing. A spring forces the 
plunger head against the cam. By this means a steady 
feed to twelve individual points is maintained. Two 
settings—maximum and minimum—are provided for 
various duties, and the pump delivery may be accelerated 
by hand operation, if required. Oil passes through the 
engine only once and is then drained off at the sump. 
Any possibility of bad wear of bearings arising from crank 
ease oil dilution is thus precluded. 

Other points of interest in the design of the engines are 
presented by the carburetter, the ignition system and 
water-cooling ements. The carburetter is a special 
Albion Zenith type with a hot air intake, the mixture 
being carried across the engine in a cast iron pipe passing 
through the water jacket. Between the carburetter and 
the inlet valves a valve controlled directly from the 
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centrifugal governor on the front end of the crank shaft 
is placed The whole of the connecting linkage between 
the governor and valve is enclosed and so arranged that 
any departure from the original adjustment is not possible 
without partially dismantling the gear. This patented 
sealed governor is & feature of the latest Albion models, 
and one on which the makers lay considerable stress. 
The magneto drive is taken from the crank shaft train of 
gears at & point on the near side of the engine, and a 
special flexible coupling is interposed between the gear shaft 
and the magneto spindle. -Thiseoupling is simple in design, 
and consists essentially of two equal flanges each provided 
with a driving pin. Leather links connect the two 
driving pins and form a coupling silent in operation, which 
eliminates any small inaccuracy in the alignment of the 
magneto and its driving spindle. 

A special feature of the water cooling system is the 
combined air and water circulating fan—shown in Fig. 2. 
This system of cooling was first introduced by the Albion 
Company and has been used by them since very early 
days. The pump bracket is fitted directly on to the 
cylinder casing and the pump works in the water space, 
the condition of which is readily ascertained when examin- 
ing the pump. The common spindle is belt driven, and 
the fan pulley also carries a pulley from which the lighting 
dynamo is driven. 

“The arrangement of clutch used is the Albion-Murray 
patented single dry plate clutch, which is illustrated in 
Fig. 4, and also in part in Fig. 2. The friction lining is 
riveted directly to the engine fly-wheel, to which also the 
outer clutch cover is bolted. This plate is furnished 
with six spring caps, which enclose and guide the clutch 
operating springs. The driven pressure plate has also 


The lorries we saw under test ran weil, and the clutch 
action was particularly good with no trace of stagger 
when the clutch was engaged. 

The model we have described was 
Scottish Motor Show in Glasgow. 


shown at the 








Extinguishing a Burning Oil Well.* 


Porrero No. 4 is well known as one of the largest of 
the enormous producers of Mexico, having given over one 
hundred million barrels of oil before salt water appeared. 

The career of the well was an eventful one; it was 
brought in uncontrolled in December, 1910, brought under 
control in March, 1911, developed large seepage areas in 
its vicinity early in 1914, caught fire in August of that 
year, was extinguished early in April, 1915, produced 
under partial control for nearly four years, until December, 
1918, when its production turned to an emulsion, which 
continued until April, 1919, when the well was finally 
closed in. 

At the time oil was encountered no drilling valve was 
on the well head, and the bailer was being used ; this was 
thrown clear of the well, and the oil rose to a height of 
some 250ft., whilst spray and gas went considerably 
higher. Vegetation for a radius of about a mile quickly 
became covered with oil. The well was then flowing at 
the rate of 100,000 barrels in twenty-four hours. The 
Buena Vista River, which flows near the spot, is the natural 
drainage for the area where this well is situated, and it 
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Clutch Gear Arrangement. 


"Tet Cwomwcer” 


FIG. 4 -ARRANGEMENT 


a friction lining, and it is provided with six ceutring 
pieces which enter the springs and guide them, allowing 
the pressure plate to rotate with the cover and move in 4 
fore and aft direction. Withdrawal of the clutch is 
effected by means of a foot pedal which operates through 
a ball thrust bearing muff. A small drum attached to 
the clutch shaft serves as a clutch brake, the rim of the 
drum coming in contact with a lever faced with a friction- 
lined pad when the foot pedal is fully depressed. A gear- 
box having three forward speeds and one reverse is pro- 
vided. The special ball-thrust bearings on the main shaft 
in the gear-box may be noted. The speed reductions are 
first and reverse speeds 4.22, second s' 2.02, and top 
speed or direct drive 1.00. Both foot and hand brakes 
are fitted, the former consisting of brake shoes of the 
external contracting type operating on a drum fixed to 
the rear end of the gear-box main shaft. The drawing 
reproduced in Fig. 4 shows one of the hand brakes on the 
rear axle. These brakes are lever operated and expand 
internally in a steel drum. Further illustrations in Fig. 4 
show the cardan shaft and front and rear joints, which 
are of the Hooke type with hardened steel bushes. The 
cardan shaft is splined at both ends, and the sliding 
motion on the rear axle is taken up by the splines in the 
forward joint. We reproduce drawings of the worm 
drive and the arrangement of the differential and rear 
axle drive. The worm drive is designed in a series of 
tour possible ratios, one of which may be selected to suit 
the service conditions. Both the differential and the 
worm shaft run in ball bearings, while the wheels are 
carried on plain bearings with white metal-lined bushes 
which, like the front wheel, are lubricated by oil from the 
hub caps, The axle body is machined from a solid nickel 
chrome steel forging, and it will be noted that the design 
of the two-pinion differential and the axle shafts is such 
that these may be withdrawn without interfering with 
the differential gear. 





OF CLUTCH, CARDAN SHAFT ENDS, 


was down this stream that immense quantities of oil 
flowed and were burnt many kilometres away. 

Owing to the great 
ordinary method could be used to close the well ; finally, 
however, an — now fairly well known under the 
name of a “ Bell Nipple,” was devised and successfully 
installed, while a stronger design was made and success- 
fully applied to the well in March, 1911; and those in 
charge were enabled to entirely close in production. 

The well produced from the time it was controlled until 
August, 1914, a period of two years and five months. To 
meet the requirements of the Pipeline Department, a valve 
at the well head was opened and shut as was necessary 
to effect this. 

In order to safeguard the well to some extent a small 
concrete house was built over the well head, steam pipes 
were put into the interior of the house so that im times of 
lightning storms, the well head could be completely sur- 
rounded by steam. Subsequently the small house was 
filled in with reinforced concrete, leaving merely an aper- 
ture through which the valve spindle could be worked. 
At this time active seepages began to be observed over a 
large area in the neighbourhood of the well. 

On and about the middie of 1914 a lightning flash set 
fire to the gas escaping from the well ; this gas fire melted 
some lead gaskets in the joints of the flow line near the 
well head. The oil from these joints caught fire, also the 
oil leaking from the bell nipple ; the fire rapidly spread 
to the seepages and very quicldy this large area was com- 
pletely involved. 

One of the effects of the fire was to cause considerable 
leakage at the bell nipple ; why this was, it is difficult to 
say, but it was possibly due to the distortion of the rods 
and guys owing to the intense heat. The flanged joints 





* From a paper read before the Institution of Petroleum | 


Technologists by Mr. A. E. Chambers. 










at the valves, both on the bell nipple device and on the 
flow line, also started to leak and added their share to the 
fire. Measurements made after the fire was extinguished 
showed that the total leakage from the well head, that is 
from the bell nipple, from flanged joints and other con- 
nections, amounted to a total of over 18,000 barrels daily. 
The flow line from the well to the storage tanks had been 
buried a short distance from its connections to the well 
up to the storage tanks, and through this line the well 
produced 20,000 barrels a day uninterruptedly throughout 
the duration of the fire, the e of the oil no doubt 
keeping the pipe cool enough where it passed through the 
fire to prevent it from being materially damaged. 

Immediate steps were taken to combat the fire ; batteries 
of some sixty steam boilers were erected in the vicinity, 
and steam pipes led as close as possible to the fire. An 
earth bank was also built round the main fire at the well. 
Gradually the limits of the earthen bank were little by 
little pushed in and the height raised to about 18ft. The 
fire was thus enclosed within an irregularly shaped crater, 
and it was decided to make an attempt to extinguish it by 
the use of quantities of foam-producing material, assisted 
by the full capacity of the steam and water plant. 

The attempt, however, was quite unsuccessful, mainly 
owing to the immense quantities of gas being given off 
from the well. And it was decided to still further reduce 
the size of the crater by pushing in the banks, to fill in the 
crater with rubble to a considerable height, and, by the 
insertion of more pipes through the walls of the crater, 
withdraw.such quantities of oil that only gas should 
remain burning on top of the level of the rubble. The 
rubble was also effective in preventing the burning oil, 
issuing undér pressure from the different leaks in the well 
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AND REAR AXLE DRIVE 


head, from jettamy uito the ai. These operations were 
carried out, and in about twenty-four weeks from the out- 


pressure and volume of oil no} break of the fire, it had been controlled to the extent that 
| only gas was being burnt. 


Whilst the work of controlling the fire by earth banks 
was being carried out, many other schemes for shutting in 
the well had been considered, and some tried without 
success. Finally, it was proposed to cover the rubble with 
thin steel plates fitted with stand pipes, to insert a number 
of pipes into the rubble well above the oil level, and then 
to cover the plates with a thick layer of clay. After 
some weeks’ work this plan was carried out, and by March, 
24th, 1915, the fire was totally extinguished. The mound 
was subsequently covered with reinforced concrete. 








Av the valedictory joint meeting of the propretors of 
the South-Eastern and Chatham Railway, Mr. Cosmo 
Bonsor, the chairman, referred to the former unpopularity 
of those two railways, and how they furnished many a 
joke for the pantomime and music hall. He said that the 
late Lord Burton, a director, wes very snsitive about 
these complaints, and, without consulting the officers, he 
borrowed an engine from the Caledonian. As soon as it 
arrived, the engineer said that the road and bridges would 
not take it, and the locomotive superintendent said there 
Was not an engine turntable that would hold it. Mr. 
Bonsor said the locomotive had to go back, but 
“it had done its job. It brought home to the directors 
in the most emphatic manner the work that they 
had to tackle.” Mr, Tempest had just been appointed 
the engineer, and he undertook the job. Four tunnels 
were widened, the whole of the main line was relaid with 
heavier rails, the shingle ballast was replaced by Kentish 
stone, and 588 bridges were stre’ ed, The work cost 
one million pounds, and was finished in 1913. 
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30-TON SELF-PROPELLING FLOATING CRANE FOR KARACHI 


MESSRS. RENDEL, PALMER AND TRITTON, LONDON, 
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30-Ton Floating Crane for Karachi. 





Tuere has recently been constructed for the Karachi 
Port Trust the 30-ton floating crane which is illustrated 
herewith. The crane, which is of the self- er 
was built to the specification of Messrs. Rendel, Palmer 
and Tritton. The contractors-in-chief were Ferguson 
Brothers (Port-Glasgow), Limited, who were res 
for the dimensions of the vessel, angles of heel with load | 
on and off, crane, &c., and who built the hull, while Sir 
William Arrol and Co., Limited, 
supplied the crane pr 

The specification of th he consulting engineers provided 


as sub-contractors, 


ible | 


type, | 


; 


mum radius athwart-ships, 


As actually constructed the vessel had the following 
dimensions :— 
ft. in, 
Length overall . er ae 145 9 
Length between perpendicuars 140 0 
reeath moul 43° («0 


—_ moulded 


Mean draught in working condition wi 


tons. 


should not exceed 5 


. wh 
. 6ft. from keel plate 


The scantlings throughout are described as being suit- 
able for the size and class of vessel to obtain Lloyd's 


Class *' A 1 Crane Steamer, 


‘and need not be entered into 


in detail. The propelling machinery consists of two sets 


of independent compound 
with inverted cylinders, the 


surface-condensing 
working pressure being 


1301. 


that the beam should not exceed 43ft., exclusive of fenders ; | per square inch. The cylinders measure 1 lin. on 22in. 


that the propelling mavhinery should consist ‘of twin- 
screw engines, 
about 8 knots; 


with an outboard reach of 40ft. at full load ; and that the 


angle of heel of the vessel, when carrying 30 tons at maxi- 


diameter by 16in: stroke. 


The high-pressure valves are 


which would give the vessel a speed of | of the balanced piston type, while the low-pressure valves 
that the crane should have a luffing jib | are of the flat-slide single-ported type. The engines 
develop 350 horse-power, and are 


guaranteed to be capable 


of propelling the vessel at a speed of not less than 7 knots. 
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There is one boiler. It is of the Scotch multi-tubular 
type, designed for a working pressure of 120 Ib, per square 
inch, and it measures 11ft. in diameter by 9ft. 6in. long. 
There are three corrugated furnaces, each 3ft. 3in. in 
diameter. 

The leading gas of the crane are as follows : 


Maximum load de 30 tons 
Outreach from side of pontoon for 30tons ... ..  40ft. 
Height of lift above water level at 40ft. reach 80ft. 


Range of lift below water level 25ft. 
The motions of hoisting, derricking and slewing ®re 
all operated by steam power, and the speeds of working 
are : 
Hoisting, slow gear 
Slewinge sa gear 


30 tons at 20ft. per min. 
10 tons at 60ft. per min. 
30 tons, 1 rev. in 2 min. 
30 tons, full range in 4 min. 


The engines, whic h are of the double-cylinder horizonta! 


type, were for a working pressure of 100 Ib. per 
square inch, ey have cylinders with a lin. bore and 
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a 12in. stroke, and are fitted with reversing link motion. 

The roller-path of the crane consists of a heavily 
stiffened steel girder which supports a heavy steel billet 
machined on the face to form a track for the slewing 
rollers. The weight of the revolving structure is carried 
on eight large-diameter steel rollers fitted in pairs on 
bogies, one bogie being arranged under each corner of 
the superstructure, The latter is connected to the roller- 
path by means of a forged steel centre pin, which passes 
through @ bearing carried by the superstructure, and is 
fixed in a socket attached to the centre pin girders, which 
are, in their turn, seettred to the pontoon. The centre 
pin is bored for the passage of live and exhaust steam 
pipes. ‘The superstructure is built up of rolled steel sec- 
tions and plates, gusseted, braced and riveted together, 
and the base is arranged to carry the engines, the driver's 
cabin, and the gearing. 

The crane is revolved by means of a pinion carried on 
the end of a vertical shaft supported in bearings on the 
countershaft, which gears with a circular rack on the 
outside of the roller-path. The upper end of this vertical 
shaft is driven by the engines through reductions of spur 
and bevel gearing. Double clutches are fitted so that 
the crane may be slewed in either direction without 
reversing the engines. The load is lifted on eight parts 
of best plough steel wire rope, two parts being wound 
on to @ cast iron drum driven by the engines through 
three reductions of steel spur gearing. Two sets of gear 
of different ratio are provided for the first reduction to 
give the two speeds of working. The rope drum is turned 
and grooved and right and left-handed to take the full 
amount of rope at @ single lap, and the rope is sufficiently 
long for theee coils to be left on each end of the drum 
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The deck of the pontoon is flushed from end to end 
and is boarded. There are two canvas awnings, one for- 
ward and one aft. A wire hand rail is taken right round 
and there are various bollards and fairleads for mooring 
and anchoring purposes. There are two steam winches, 
one right forward and the other right aft, and the vessel 
is furnished with hand and steam steering gear operable 
forward of the crane tower, engine-room telegraph, &c. 








An Exhaust Gas Water-tube Boiler. 


For several years past Diesel-driven auxiliary lighting 
sets have been used in naval vessels and have proved of 
particular service in effecting economy in fuel. Where 
such sets are used, it becomes possible to shut down the 
main steam boilers in port, and to rely on the Diesel sets 
for the supply of the necessary power and lighting. One 
drawback to this arrangement is that steam is often 
required in large quantities for secondary purposes. In 
the new United States Battleship Maryland this difficulty 
has been overcome by installing an exhaust gas boiler of 
the water-tube type in connection with each auxiliary 
Diesel engine. The complete installation is thereby 
rendered capable of supplying not only lighting and power, 
but also steam for oil fuel heating and for distilling fresh 
water. Some particulars of the special exhaust gas boilers 
designed for this purpose by Commander C. A. Jones, of 
the Bureau of Engineering of the United States Navy 
Department, were recently given by our American con- 
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when the hook is in its lowest position. The load is sus- 


| Maubeuge and the Soudure 


24"-- 
25 Lap j Dia. Rivets } 
spacd about 34 ¢. tol. 
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CLEARING BESSEMER CONVERTER SPOUTS. 


Tue method employed at the steel works at Senelle- 
Autogéne Frangaise for 
removing solidified slag from the mouths of Bessemer con 
verters involves the use of an electric are to split up the 
obstruction so that the separate parts are then easily 
removed by a bar. Metallic electrodes, about. lin. 
diameter and 3it. long, are used, says the Jron and Coal 
Trades Review, the electrodes being coated with a special 
material which, on melting, yields a fluid slag which 
quickly cuts a channel through the obstruction in the 
spout. Direct or alternating current varying from 1500 to 
2000 ampéres, at a pressure of 100 volts may be used. 
The converter is turned on its side, and connection is 
established by means of a short piece of rail sunk im the 
plastic mass and connected to one te~minal of the source 
of current. To the other termin’! is connected the 
electrode, which is rather heavy, and, therefore, it 1s 
supported on a hand rail or other suitable object. The 
whole operation, requiring two men, takes from 25-30 
minutes, of which 10-12 minutes are taken up by the actual 
cutting. This method leaves the lining of the spout 
undamaged, and so lengthens its life considerably. With 
the old method sometimes it required the consumption of 
from 3 to 4 tons of coke «o soften the slag, so that it could 
be detached... Moreover, it took at least two hours to 
accomplish. The temperature required was so high that 
the siliceous slag attacked the magnesite lining. 

The Société de Senelle-Maubeuge estimates that from 
60-70 tons of coke are saved per month. . The electrical 


24 


31-4124 Channet 


Stee tt 








¥ 
ry saith) 
We 
i 
ju 
yiit ‘ 
‘ie 


Ba 




















0 I “Jha Bi! 
i 

- "i vis ’ (" 
AL vant 
a | tH 





7 












































—2§" Lap. } dia. rivets 
spaced about 3¥ C.to?. 
Swam So 


EXHAUST GAS BOILER ON THE U.S. BATTLESHIP MARYLAND 
temporary technical journal, the Motorship, and we equipment is simple, step-down transformers for three- 
reproduce herewith a general arrangement drawing of the phase, or motor generators for direct-current being 


tained and controlled by a band brake which is applied 
from the operator's cabin. The hoisting gear is coupled 
up to the engines by means of a claw clutch. The snatch- 
block is furnished with cast steel sheaves bushed with gun- 
metal and mounted on a steel pin connected by steel 
links to a forged steel crosshead. The hook is mounted 
on a ball bearing. 

The jib, which is built up of mild steel sections and 
plates riveted, gusseted and braced together, is con- 
nected to the superstructure by two steel pins fitted in 
bearings at the head of the superstructure. The jib sheaves 
are of cast iron bushed with gun-metal and mounted on 
fixed steel pins. The jib is moved in or out by means 
of two forged steel screws, which are furnished with a 
special form of thread, and which are made to revolve 
in phosphor bronze bushed nuts carried at the end of the 
jib ties. The screws are driven by the engines through 
reductions of spur and bevel gearing, and there is a claw 
clutch by means of which the gear is coupled up to the 
engines as required. A band brake, which is applied by 
& hand wheel and screw, is arranged to hold the jib in 
any position. 

The machinery is enclosed in a steel-framed house 
covered with sheeting, painted, and made, as far as possible, 
waterproof. There are large windows on the front and 
sides. The levers for operating the crane are placed in 
the cabin side by side in such positions that they are under 
easy control of the driver 

The ballast necessary for the stability of the crane con- 
sists of scrap iron. It is carried in a tank on the tail of 
the superstructure. The test load had, according to 
specification, to be 25 per cent. in excess of the working 
load, and the half-tone engraving shows a test load of 
37} tons being lifted. It will be observed that the vessel 
is, apparently, on an even keel. 





boiler, which will be of interest to our readers. 

It will be noted that the boiler has upper and lower 
drums connected by radially entering tubes, 424 in number. 
These tubes are lin. diameter, and made of mild steel 
/,in. in thickness. The total heating surface presented 
by them alone is about 445 square feet. The boiler is 
provided with a heat insulated steel casing, and provision 
is made for cleaning the tubes. When the engine is 
running under average load conditions, it is expected that 
from 400 Ib. to 500 lb. of steam at a pressure of 10 lb. per 
sq. in. will be generated perhour. A test pressure of 50 lb. 
per square inch was used. Each engine exhaust pipe 
contains a by-pass arrangement, so that the boiler may 
be cleaned and overhauled without stopping the engine. 
Feed connections are taken from the main boiler feed 
range, and the steam drum is connected with the oil fuel 
heaters and the fresh water distilling plant in which the 
steam generated will be mainly consumed. 

The Diesel auxiliary engines of the Maryland comprise 
two sets of Busch-Sulzer two-cycle six-cylinder engines, 
each developing 900 brake horse-power at a of 
350 revolutions per minute. In service they will run at a 
normal speed of 300 revolutions, giving about 400 kilowatts 
at the generator. The engines will start up on Diesel 
fuel oil and after half an hour will be changed over to boiler 
oil, which mav be regarded as the regular fuel. The two 
engines, along with the exhaust gas boilers; are accom. 
modated in a water-tight compartment, the electrical 
generators being placed in a forward compartment) and 
driven by shafts extended through the bulkhead. The 
electrical equipment, supplied by the General Electric 
Company of America, includes three wire generators 
giving 120-volt supply for lighting and 240-yolt for power, 
along with balancing sets for voltage regulation. 





employed. The outlay is moderate, and the plant quickly 
pays for itself. 








A VISION OF TERROR. 


In the Practical Engineer of May 3rd will appear the 
first chapter of a very remarkable serial, which has been 
expressly written for that paper. The object is to present 
@ picture of navel and aeronautical war material as 
we may justly anticipate it will be in the com- 
paratively near future, and to show how that material 
may then be used. For that dual purpose the authors 
have imagined an outbreak of war between several great 
Powers in the year 1933, and by reasonable developments 
from existing knowledge and design they have presented 
conceptions of the vessels of the sea and the air as they 
may then appear, and have exhibited them in action. 
Whilst this story is primarily technical, it is not lacking 
in excitement. We may mention that the Practical 
Engineer was recently acquired by the proprietors of Tax 
EnoGunser, and is published at 33, Norfolk-street, Strand, 
W.C., 2. 








Lnqureips have recently been made mi Sydney, avourd- 
ing to the Chemical Trades Journal, by a British-Swedish 
group on the question of erecting mills for the manufacture 
of paper from Australian wood pulp. .The annual report 
of the New South Wales Forestry Commission has just 
been published, and it is noteworthy in this connection 
that four species of eucalyptus are considered suitable for 
conversion into pulp, laboratory experiments having 
shown the resulting paper to be of very good quality, 
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Large Hydro-electric Power-house | 


in California. 


CONSTRUCTION work on the fourth power-house 
on the Southern California Edison Company's Big 


Creek-San Joaquin River project, known as the | 


Big Creek Number Three, which will have the largest 
generating capacity of any hydro-electric power- 
house in the West of the North American Continent, 
was started by the Southern California Edison Com- 
pany on April 12th. 

The completion of this power-house will be the 


consummation of the fourth step in the Southern | 
California Edison Company’s Big Creek-San Joaquin | 


project, which contemplates developing one milliom 
four hundred and seven thousand horse-power of 
electricity from the water courses of the High Sierra 
Mountains {in Central California, at a cost 
375,000,000 dollars, say, £75,000,000, or about 
£3,000,000 more than the Panama Canal. The cost 
of construction of this power-house is provided for 
in the annual budget of the Southern California 
Edison Company, which 


year 1923. 

The initial installation in this power-house will 
consist of three 35,000 horse-power units, which is 
one half of its ultimate development. The building 
will be 200ft. in length, 139ft. in width and 110ft. 
in height from the tailrace floor to the roof, and will 
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PERSPECTIVE VIEW 


OF 


be of reinforced concrete and structural steel. Ex- 
cavation for the building, which was carried on by 
means of hydraulic sluices and steam shovels, was 
started on June 15th, 1922, and the first concrete 
was poured in the foundations January 10th of this 
year. The power-house structure will contain the 
prime movers, but the switching station will be of 
the outdoor type. The transmission voltage is to 
be 220,000, which is, we believe, the highest elec- 
trical pressure employed up to the present in actual 
commercial operation, and the extreme distance 
to which energy will be transmitted is 240 miles. 
The machinery room of the power-house will be 
55ft. in width and 70ft. high, and the building will 
be equipped with a 125-ton Niles crane, with a 15- 
ton auxiliary. . 

The main units will consist of three 35,000 horse- 
power vertical turbines, built by the Wellman- 
Seaver-Morgan Company, and equipped with Wood- 
ward governors. They will run at a speed of 423 
revolutions per minute under an effective head of 
760ft. The generators, which will be built by the 
Westinghouse Company, will each have a capacity 
of 25,000 kilowatt-volt ampéres, 11,000 volt, 50-cycle, 
and the exciters will be direct coupled. One novel 
feature of the plant will be that each bearing of the 
main unit will have its own lubricating oil pump, 
thus eliminating all outside oil filters, pumps, supply 
tanks and piping, which are liable to cause more 
or less trouble in operation. Another novel feature 
of the design of the power-house is the elimination 
of the basement in the generator room. As the plant 
is laid out, the operating floor will be on two levels, 
one at the base of the generator, and the other at 
the elevation of the turbine, so that practically all 
the equipment will be in view of the operator at all 
times. The switching station will be 195ft. in width 
by 430ft. in length, and will consist of a series of 
concrete benches excavated on the slope of a hill, 
there being a difference in elevation of 46ft. between 


of | 


appropriates 26,000,000 | 
dollars for hydro-electric development and apparatus | 
and transmission and distribution lines during the | 


PROPOSED HYDRO-ELECTRIC 





the upper and lower benches. 


to 6ft., the valves at the bottom of these penstocks 
being of the needle type and manufactured by the 
Wellman-Seaver-Morgan Company. At the upper 
end of the penstocks there will be installed 7ft. 6in. 
| diameter butterfly valves, arranged for control from 
the power-house. At the upper end of the penstocks 
there will also be installed a manifold of special design, 
which will connect the six penstocks of the ultimate 
installation with an 18ft. steel pipe, connecting to the 
supply tunnel, which is referred to below. At this 
point there will also be installed a surge tank excavated 
from the solid rock. This surge tank will have a shape 
similar to an hour glass, the largest portion being 
| about 75ft. in diameter. This surge tank will relieve 
| the penstock and tunnel line from risk of damage 
caused by variations of pressure in the pipe line. 

The 21ft. diameter tunnel, which leads from the 
intake at the diversion dam to the penstocks, is 
30,000ft.—nearly 5} miles—in length. It has been 
excavated on a slope of 3ft. per 1000, and has a carry- 
ing capacity of 3000 cubic feet per second. The 
excavation, which is in solid granite, will be unlined 
throughout, excepting for two or three short stretches 
where bad ground was encountered. The concrete 
lining in such places is being put in by pneumatic 
concrete placing machines, situated in the mouth of 


STATION, BIG CREEK, No. 3 

the adits to the tunnel. ‘The tunnel is being excavated 
from the intake and outlet and three intermediate 
adits, the excavation being done by standard gauge, 
air-operated shovels, which have been cut down to 
operate economically in a 2lft. bore. The débris is 
being removed by means of combination trolley and 
storage battery type locomotives. The drills used 
for blasting have been especially designed for this 
type of tunnel. In March, 1922, a world’s record for 
a tunnel of such dimensions was made by one of the 
crews, 476ft. of progress being achieved during that 
month. The intake to the tunnel consists of a rein- 
forced concrete structure, 115ft. in height. The flow 
of the water into the tunnel will be regulated by a 
22ft. diameter circular sluice gate, which was designed 
by the Edison Company’s engineering department. 

The diversion dam is a simple arch type concrete 
structure. A 1—24-5 mixture of concrete was used 
in its construction, the maximum size of aggregate 
having to pass through a 4in. mesh. No mass rock 
or plumb stones were used, but the larger aggregate 
was put through the concrete mixers with the smaller 
materials. The maximum height of the dam, from 
bedrock to crest, is 134ft. Four 7ft. square sluice 
gates, having a combined discharge capacity of 3000 
second-feet, are installed in the dam. 

The dam and tunnel intake are situated at the 
junction of Big Creek and the San Joaquin River, and 
the power-house is approximately 6 miles down-stream 
at the junction of Mill Creek and the San Joaquin 
River. There are already in operation above this 
plant in the Big Creek catchment area three generat- 
ing stations carrying the waters from Huntington 
Lake, at an elevation of 7000ft., to the intake of the 
Big Creek Number Three plant. There will be an addi- 
tional plant constructed directly below the Number 
Three plant, utilising all the available head in the 
Grand Canyon of the San Joaquin River, 

The first 33,000 horse-power generating unit in the 


These benches wilt | 
support the oil switches, disconnecting switches, 
frames and insulated piers for carrying the bus-bar 
| structure. 

The penstocks for the turbines will be made entirely 
| of lap-welded pipe, varying in diameter from 7ft. 6in. 





operation about August Ist, and will be followed by 
the second unit about September Ist, and it is expected 
that the entire plant of the first installation will be 
| pempleted and the power placed on the lines about 
| October Ist. The building of the superstructure 
which was commenced on April 12th, is the final step 
in two years’ preliminary work, which required cutting 
a road from the face of the precipice above the San 
Joaquin River, which was one of the most daring 
pieces of construction work of the period ; the boring 
of 5} miles of tunnel ; the construction of a new dam 
across the San Joaquin River; and the hauling of 
82,000 tons of material for building the foundations 
and base of the power-house, which will be of struc. 
tural steel and concrete, and along the most improved 
lines of modern construction. This power-house w ill, 
it is said, be built in record time, the actual construc. 
tion work not to consume over 141 days. 

On the Big Creek—San Joaquin River development 
of the Southern California Edison Company, in 
addition to these five generating stations, there wil] 
be some ten stations constructed to utilise the waters 
coming from the other tributaries of the San Joaquin 
River, that are not as yet developed. On this develop. 
ment there is a total potential horse-power, which 
the company proposes to develop within the next ten 
years, of approximately 1,250,000 horse-power. These 
plants, when completed, will utilise the waters of 
the entire drainage area from Mount Hilgard, on the 
crest, to the San Joaquin River, or a total drop of 
2 miles. 








Australian Engineering Notes. 


Tue Chief Commissioner of Railways in South Australia, 
Mr. W. A. Webb, has informed the Railways Standing 
Committee that, with a view to the purchase of more 
powerful locomotives, he had made inquiries within the 
Commonwealth, and in Great Britain, America and Canada, 
and that as soon as a decision was reached tenders would 
be called for heavier engines. The Commissioner also 
intends gradually to eliminate six to ten-ton trucks on the 
railways, and to substitute trucks with a minimum capacity 
of 60,000 Ib. He also advocates the use in the State of 
mechanical appliances to facilitate and cheapen track 
laying. 

* > > 


> . 


Tux possibilities of hydro-electric power development 
from the Snowy River, in the south-east of the State, 
are to be investigated shortly by a party of New South 
Wales parliamentarians. The generative capacity of the 
river is estimated at 200,000 horse-power. Complete 
works to provide this power include a dam and a 20-mile 
aqueduct, from which pipe lines with a total fall of 1600ft. 
would carry water to the turbines, and also transmission 
lines to carry the developed power 80 miles to the point 
of utilisation. 

> 

Tue Victorian Government has decided to set aside 
£100,000 to enable the Electricity Commissioners to 
extend high-tension mains and low-tension reticulation 
lines to country centres desirous of using current from 
Morwell. Applications have been received from sixteen 
rural municipalities desirous of taking advantage of the 
power supply, and varying schemes have been prepare:| 
to meet their needs, each being based on an existing assured 
market. 

* 

Tue City Electric Light Company of Brisbane, 
inviting tenders for the supply of one 12,500-kilowatt 
turbo-alternator unit, for delivery and erection at Bulima, 
Brisbane. Tenders will be received up to October 31st. 


7 * 7 > . 


* * * * * 


. 
‘Tue South Australian Harbours Board, Victoria-square, 
Adelaide, has invited tenders, returnable by July 31st, 
for the construction and delivery at Port Adelaide, of « 
floating crane of 60 tons capacity. Alternative tenders 
will be considered for self-propelling and non-propelling 
cranes. 
* * al al 


2 * 


Tue State Electricity Commission of Victoria, of 
William-street, Melbourne, requires one electrically 
operated power shovel, to excavate brown coal with a 
specific gravity of 1.2. It is explained that a large dipper 
can be employed to advantage, and tenderers are requested 
to quote for a dipper of 9 cubic yards capacity, in addition 
to stating a price for their own standard sizes. The shovel 
must be of the large revolving type, designed for control 
by two operators. The output required is 2000 tons of 
2240 lb. per eight-hour shift. An energy supply taken 
on the machine at 6600 volts is preferred. 


9 


* > * * * * 


A Firm of Australian shipbuilders—-Messrs. Morison 
and Sinclair, of Longnose Point, N.S.W.—has secured an 
order from the Government of Papua for the construction 
of a 150 horse-power twin-screw motor vessel, 105it. in 


length. ‘Thé vessel is to be built of Australian timbers. 
> > > 7 > * 
Tut Rockhampton (Queensland) City Council has 


adopted a resolution to borrow £290,000 for the purpose 
of carrying out a new water scheme in accordance with 
proposals outlined by the engineer, Mr. A. J. Gibson. 

* * * 


> + « 


Sreakine recently at Lithgow, Aft. Cecil Hoskins, of 
Hoskins’ Lronworks, said that the year through which 
the industry had passed had been a difficult one, and 
declared that English competition in the iron and steel 
industry had been felt very severely. He went on, how- 
ever, to explain that the reason why they were not suffering 
from it to a greater extent was that the New South Wales 
Railways Commissioners had seen fit to give them a 





Big Creek Number Three power-house will come into 





preference over the imported article, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent, ) 
Buyers Awaiting Lower Prices. 


Tuere has been very little business done on the 
Birmingham iron and steel market so far this quarter, 
and the calm was more pronounced than ever to-day 
(Thursday). Manufacturers and merchants stated that 
buying has practically ceased, and consumers make no 
secret of the fact that they are waiting for lower prices. 


There is @ conviction in many quarters that the limit of 


values has been reached, and the tendency for the time 
being is to watch developments, the more so as people 
who covered themselves before values reached the top 
jevel are in no hurry to negotiate further ahead. There 
is a sharp divergence of opinion as to what is going to 
happen. In some circles it is held that the market has 
already entered on a new phase, which will involve a 
subsidence of prices. Others argue just as confidently 
that until there is a fundamental change in the continental 
situation, present values will be maintained. The reason 
given for this opinion is that values rest upon the cost 
of coke, and coke is not likely to be any cheaper as long 
as producers have the foreign demand at the back of them. 
Whichever is the correct view, it is apparent that the 
dissatisfaction with the outlook has encouraged a waiting 
policy on the part of consumers. There is a good deal of 
potential business which will not be given out as long as 
prices remain at their present level. There is no definite 
break in the market as yet, but the situation is easier in 
some directions. On ‘Change to-day in Birmingham 
prices, generally speaking, were firm. Billets and sheet bars 
certainly showed signs of instability and could be obtained 
at as much as 10s. below last week’s figure; but no great 
significance was attacned to this movement, as their 
position has been even more artificial than that of other 
commodities. The bulk of opinion appears to favour the 
view that values have touched their highest point and will 
now recede. 


Billets and Sheet Bars Cheaper. 


Values of semi-finished steel have weakened, 
billets being obtainable this week on rather lower terms, 
though everything depends upon the circumstances of 
individual producers. On "Change to-day quotations 
ranged from £9 5s. to £9 15s. In exceptional cases as low 
as £9 2s. 6d. was accepted. A number of steel masters 
decline to make any concession in their prices, as they 
are well supplied with orders, and are disposed to await 
developments. In most cases lower prices are accepted 
for forward booking. The continental situation appears 
to have had some influence in producing this lack of con- 
fidence in the semi-finished material market. An im- 
pression prevails that large consignments of continental 
steel will shortly be dumped into this country. This view 
has been encouraged by the report that larger quantities 
of coke are now being got out of the Ruhr. Belgian 
exporters are showing themselves anxious to renew their 
hold upon the British market. Offers by Antwerp shippers 
are certainly on a somewhat larger scale. There is no 
sign of giving way as regards values of structural steel. 
The advances which have been made have discouraged the 
placing of large contracts, and it is realised that there 
is a good demand lying dormant which would make itself 
felt were prices more in keeping with consumers’ ideas. 
Small steel bars are now quoted in some instances at 
£11 15s., but many firms continue to ask £12. The Bel- 
gians are also endeavouring to get into the market with 
finished steel, but the quoted prices offer little advantage, 
angles and tees, for example, being offered this week at 
prices practically the same as those quoted by local steel 
works. The pressure for steel scrap has eased slightly. 
This is due in some measure to foreign competition, Ger- 
many and Holland having sent in a good deal of this 
material of late. Buyers of all classes of steel material 
are exercising great caution. 


Manufactured Iron Prices. 


Though makers of best bar iron in Staffordshire 
are fairly well employed, the rollers of lower grade bars 
are decidedly quiet, and in several instances mills are 
very partially employed. The improvement in the rolling 
stock industry has reacted beneficially on the bar mills 
of this district which make the class of iron used. The 
last advance of 10s. in marked bars, was made reluctantly, 
the hands of millowners being forced by the appreciation 
in raw material and production costs in other directions. 
These costs continue at the high level and consumers 
of bars who endeavour to get lower prices are met with a 
refusal, being told by makers that as long as they have 
to pay such high prices for pig iron it is impossible that 
they can reduce quotations, for they are in a worse plight 
now than at the beginning of the year. For colinesy 
Staffordshire, ironmakers quote £12 10s. Some attempts 
have been made to secure enhanced prices, which it is 
contended should be charged in view of the advances 
in other districts, but they have not met with much success. 
South Staffordshire makers of nut and bolt bars are still 
willing to accept £11 10s. with a level of about £11 12s. 6d., 
wh : I a= yet ask £11 17s. 6d. and £12 
for fencing iron. gian shippers are in inquiring 
for business, and seem willing to take p nm 29 Lob, 
for No. 3 iron, which works out at about £10 5s, delivered 
in the Black Country. This is more than £1 below the 
Staffordshire figure, and it is stated that Darlaston nut 
and bolt makers are taking this material rather more 
freely. Delay in deliveries, however, is still a barrier to 
the placing of large orders. Iron strip is this week quoted 
£13 5s., but some makers continue to demand £13 10s. 


Pig Iron Values Firm. 
The pig iron ition is practically unchanged. 
Buyers have been impressed by the reduced cole 


concessions, but without 
much success. Sellers of pig iron maintain their prices 





for current lies, but in isolated cases they are stated 
to have quoted somewhat easier terms for future delivery. 
Foundry iron is very scarce still, and is eagerly sought by 
founders of all classes. It is, perhaps, not quite so t 
to get odd lots of forge material as has been the case of 
late. Pig iron smelters are finding a little easement of 
the coke position, although prices ars still strong. The 
immediate tension is not greatly relaxed, but the outlook 
is rather more promising. Steps taken to increase the 
output of coke will gradually become effective, and some 
ovens, which are temporarily stopped for repairs, will 
shortly be active again. Coke makers are giving slightly 
better deliveries, but the supply is still inadequate, and 
there are numerous complaints of under-production 
through the insufficient irregular character of coke 
supplies. It is in contemplation to restart in the near 
future several Black Country blast-furnaces which have 
been idle for a long time. Baldwins Limited have this 
week relighted a furnace at Netherton, It is turning out 
forge —* foundry iron, primarily for internal use. The 
capacity of the furnace is about 700 tons a week. Pig 
iron values this week siand at :—North Staffordshire 
No. 3 foundry, £5 15s.; Derbyshire forge, £5 to £5 5s.; 
No. 3 foundry, £5 10s.; Northamptonshire forge, £5 ; 
No. 3 foundry, £5 5s. to £5 10s., all at furnaces. 


Galvanised Sheets. 
Galvanised sheets are maintaining moderate 
sales at £19 10s. to £19 15s. In this line, however, the 
prices are considered too high, and there are signs of a 


falling off in business. The black sheet t is 
considered the most active in the Staffordshire district. 


Improving Conditions in the Birmingham Brass Trade. 


The Birmingham brass trade is experiencing a 
steady improvement both on home and foreign account. 
At home the expansion is slow, but if the attempt to 
stimulate house building is reasonably successful, a con- 
siderably livelier demand for brass fittings should result. 
With regard to the export markets manufacturers report 
that buyers from whom they have received no business 
for eighteen months are reopening negotiations. 
Underselling by Germany, though far from being a negli- 
gible quantity, is much less in evidence, and business 
with the Continent is gradually assuming a wider range. 
India is sending better orders for stamped wares, particu- 
larly cabinet furniture and various household A 
few inquiries are coming in from China, and trade with 
Australia and New Zealand is showing a fair amount 
of activity. South America is again calling for plumbing 
goods, of which it took considerable consignments in p-e- 
war days. 


Brierley Hill Pit Disaster. 


A serious mining accident happened with tragic 
suddenness on Saturday last at what is known as “ The 
Dandy *’ Pit, Pensnett, two miles from Brierley Hill, and 
at the time of writing it is feared it will result in the loss 
of four lives. The pit is worked by Messrs. H. 8. Pitt 
and Co., who are owners of other industrial enterprises 
in South Staffordshire. The disaster was due to a sudden 
inrush of water. When the accident happened there were 
fifty-three men at work underground, but fortunately 
all except five managed to make their escape. One has 
since been rescued after being imprisoned for something 
like forty hours in the flooded mine. The general theory 
as to the cause of the accident is that it arose through 
the collapse of a barrier of a water-logged working. This 
is the most serious disaster that has occurred in the 
Brierley Hill coalfield since the “* Nine Locks” accident 
over half a century ago, when a number of miners were 
entombed. 


Colliery Fire at Nuneaton. 


The Newdigate Colliery, near Nuneaton, was, 
on Saturday last, the scene of a surface outbreak of fire, 
which resulted in damage to the winding plant of the down- 
cast shaft, a number of mine buildings and a large quantity 
of coal, extending to several thousands of pounds. Forty 
men were underground at the time, but they reached 
the surface in safety. As the result of the fire some 1500 
have been temporarily thrown out of work. 


Unemployment Decreasing. 


The latest unemployment returns for the West 
Midlands are again very satisfactory, showing, as they 
do, a substantial reduction in the number of persons 
out of work in this area compared with the previous week. 
The returns for the week ended April 16th show the total 
number of persons registered as unemployed to be 130,700, 
as compared with 133,625 for the previous week, a decrease 
of 2925. In the Birmingham area the decrease was 315. 
The number of workless in the various Black Country 
towns now stand at Birmingham area, 42,790; Cradley 
Heath, 4680; Darlaston, 2017; Dudley, 4652; Smeth- 
wick, 6265; Walsall, 6161; West Bromwich, 3581, and 
Wolverhampton, 8514. 








LANCASHIRE. 


(From our own Correspondents.) 
Mancuester, Thursday. 
Genera! Outlook. 


Tue general condition of the iron and metal 
markets is quieter than it was, and the opinion that prices, 
at any rate, in iron and steel, have seen the top and are 
likely to come down, is stronger than it was last week. 
There is less being done on the Manchester market, and 
this may perhaps assist the belief that a change to easier 
prices is near at hand ; or, at any rate, that no further 
advances will take place. That costs of iron and 
steel can be reduced very much in the near future does not 
—s robable now that the railway authorities have 

i not to make any concession in on iron 





and on iron-making materials. The only other thing 


which will reduce costs is much cheaper and abundant 
fuel, and that cannot come until the continental demand 
falls off. Hence one does not see any probability of 
rapid decline in prices, but they may sag a little if con- 
sumers persist in keeping off the market. 


Metals. 


In the non-ferrous metal market there has been 
some ease lately, although it has been less apparent in 
copper than in other metals. The actual amount of the 
fall in standard copper since the middle of March is only 
£2 per ton ; but this is, of course, a disappointing move- 
ment, because in March many people were indulging in 
the hope that the spring weal bring about a much better 
market. Consumption here, however, does not improve 
with the spring, and seems rather to be declining. Cer- 
tainly meta] merchants in this district complain that they 
are not doing so much as they were ; and this is particularly 
the case with regard to scrap metals. The continental 
demand for copper has been poor, but it is said that the 
American domestic demand keeps up very well. The fact 
is that it has been the American industrial demand which 
has sustained the market, for even last month, when the 
consumption here was better, there was nothing very 
satisfactory about it. There has been no change in the 
prices for manufactured and brass. These are 
still maintained at comparatively high rates, and con- 
sumers naturally grumble; but they are helpless in the 
absence of competition gst t facturers. A 
good deal of uncertainty prevails in the market on tin. 
There seems to be some apprehension that the liberation of 
Eastern stocks at the rate of 880 tons per month will prove 
too mueh for the market ; but we understand that if this 
be the case, less tin will be sold by the F.M.S. Government. 
Probably the late weakness of the market was the result 
of the falling off of the American demand, for there is no 
doubt that tin prices are now far more dependent upon 
American business than they used to be. The idea in 
this district is that tin will probably go back to £200 per 
ton before consumers begin to show a fresh interest in it ; 
but, of course, this is merely guesswork. The market 
for lead has been dull, and business is restricted. The 
dulness is usually attributed to the dispute in the building 
trade ; but one has some doubt whether this is the real or 
the only cause. The probability is the lead prices are 
too high, and that people are beginning to realise that the 
chance of a fall is greater than the chance of a rise; and 
consequently they do not buy very freely. Spelter has also 
been a very weak market of late. Consumers have been 
holding off, buying only small quantities when they must. 
On the other hand, the supplies of metal are only very 

te, and neither Germany nor Belgium is offering 


very much. 
Pig Iron. 


The markets for pig iron are very quiet here ; 
makers have plenty of orders in hand and are not pressing 
sales ; and, on the other hand, consumers are not inclined 
to buy at the present prices. The market for foundry 
iron is still based on 110s. per ton at the furnaces, and as 
there is to be no immediate reduction in the rates of 
carriage, the prices in Manchester remain at 118s. 3d. to 
120s. Merchants would no doubt sell freely for forward 
delivery at these prices, and perhaps at a little less ; for 
many of them, if not all, are fairly well convinced that we 
are now at the top of the market ; but consumers here hold 
the same view—perhaps more strongly than the merchants 
—and the probability is that most of the business done 
during the next two or three months will be of a hand-to- 
mouth character. Many of the Manchester consumers 
must now be getting bare of stock, but they will not buy 
freely until they are better assured of the market. It is 
reported that the Cleveland export demand is falling off ; 
and this will mean that the alternative market in the North 
for Derbyshire iron will not exist much longer. In that 
case Derbyshire furnaces will again be more largely 
dependent upon Lancashire consumption, and this is an 
additional reason in support of the consumer's theory 
that foundry iron will not be so dear in the third quarter 
of the year as it was during the second quarter. At any 
rate, very little new business is now being done here in the 
foundry iron market. Scotch iron remains at 140s. per ton 
delivered. East Coast hematite costs a little less. 





Steel. 


The nominal prices here for finished steel] are much 
as they were, viz., £10 12s. 6d. to £10 15s. for joists and 
angles ; £11 5s. to £11 10s. for flat bars and common plates ; 
and £12 10s. for round bars ; but there are reports that the 
export demand for steel is failing ; and if this be the case, 
buyers here are probably wise to wait and see what effect 
this will have later on upon the home prices. 


Serap. 


The markets for scrap are very dull and quiet, 
but the dulness is most pronounced in cast scrap. lers 
here are trying to maintain the price of 95s. per ton for 
ordinary broken machinery cast scrap, but they do not 
find much business ; and there are reports of lower prices. 
Ironfounders are not buying very much at the moment, 
and the low prices do not seem to tempt them. Both 
wrought scrap and steel scrap seem to be easier, but they 
are not so depressed as cast scrap. 


The Engineering Trades. 


Although it is still impossible to report any 
really substantial all-round improvement in the local 
engineering trades, several exceptions to this statement 
have come to my knowledge during the past few days. 
Two of the most important firms in their own partic 
branch of engineering have furnished me with very satis- 
factory reports with regard to their order books. These 
are all the more gratifying inasmuch as the orders are 
chiefly from abroad. e of the most important is a 
contract obtained by West's Gas Improvement Company, 
Limited, for forty large vertical gas retorts for America. 
This is a feather in the cap of the British gas engi 





ngineers, 
and it is hoped that the example will shortly be copied 
by other Transatlantic buyers of gas plant. Although 
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not yet hard up for work, I understand that the outlook 
in the textile machinery industry leaves room for improve- 
ment. Many more orders are required if the shops are 
to be kept going at their full capacity. The news given 
out a few days ago that Crosses and Winkworths are 
about to build a new mill in Lancashire, with 116,000 
spindles, has been received with joy at Oldham, but many 
more new mills will have to be built to satisfy all the 
makers of spinning machinery. Much regret is felt 
locally that the old-established motor car manufacturers, 
Belsize Motors, Limited, has fallen on bad times. Two 
winding-up petitions have been presented, but it is to be 
hoped that compulsory liquidation will not have to be 
resorted to. The works of this company were greatly 
enlarged during the war, and the plant and equipment 
are of the most efficient types. The Belsize Company has 
taken a prominent place in the motor car industry since 
the earliest days of the movement, and has found employ- 
ment for a very large number of hands in the Openshaw 
district. 


Barrow-tn-Furness, Thursday. 
Hematite. 


The hematite pig iron trade continues to be lively, 
and there is no evidence of it easing in any branch. There 
is just a hope of a better coke supply, and this is creating 
more confidence. Another furnace has been put into 
blast at Workington. As to whether the better supply of 
coke will tempt makers to increase the number of furnaces 
is a difficult thing to say. All smelters are inclined to be 
cautious, for should the Rhur trouble be overcome, there 
is every likelihood of trade becoming normal again. 
During the past week there have been shipments from 
Barrow of a quantity of pig iron for South Wales, Glasgow, 
Antwerp, and two cargoes for Boston. 


Iron Ore. 


There is no change in the iron ore trade, which 
is fairly well engaged, but, of course, if the number of 
furnaces were, increased it would improve considerably. 
The Cumberland mines are the busiest and likely to 
be. Not a large quantity is being sold out of the district. 
The foreign ore is being unported in moderate quantities, 
and another cargo has arrived at Barrow from Kirkenes. 


Steel. 


Generally speaking, the steel trade is only fair. 
The rail mills at Workington have stopped, but the 
Siemens are still kept on. The rail mills at Barrow are 
still employed, and there is no sign of them stopping at 
present. The hoop and small bar mills are well employed 
and are pretty well booked with orders. Foundries are 
experiencing better trade, and one firm has an order for 
railway chairs for a British company. 


Shipbuilding and Engineering. 

The shipbuilding trade is improving and more 
men are being taken on, but workmen in other parts of the 
country are warned that it is not wise to make for the 
Barrow district, as there are quite sufficient men in the 
neighbourhood at present unemployed waiting to be sent 
for by the firms. The dispute which overshadows the 
trade is expected to be settled. That is the opinion in 
this district anyhow. There are no new orders to be 
reported, but more optimism is felt about the future, and 
there may be some satisfactory news to communicate at 
a later date. 








SHEFFIELD. 
(From our own Correspondent.) 
The Heavy Steel Trade. 


Tse open-hearth furnaces in Sheffield and dis- 
trict are still working away merrily, turning out great 
tonnages of mild steel, but at the moment they cannot 
see a great deal of employment ahead of them. Customers 
who had been following a hand-to-mouth policy of buying 
for a long time had just got into the way of ordering 
on a substantial scale again when prices made several 
jumps in quick succession, and the placing of new business 
has suffered a check in consequence. Prices now show a 
tendency to ease off alittle. There is still an urgent demand 
for all the pig iron that can be produced, and more 
blast-furnaces are going into commission. The Stanton 
Ironworks Company, near Ilkeston, has just relighted 
four furnaces that had been idle for a couple of years. 
The kindling of the fourth of the series was performed 
by Mr. J. R. Clynes, and was made the occasion of an 
interesting ceremony, which was attended by Labour 
leaders and prominent citizens of the district. 


Railway and other Work. 


A falling off of business is reported by makers 
of most kinds of heavy steel, whether rolled or forged, 
although there are still instances of much activity. The 
departments concerned with the manufacture of railway 
steel are among the busiest in the city, although they 
are not altogether fully employed. Orders for axles, 
tyres, springs and buffers are on hand in large number, and 
new ones continue to come in. While there is a good demand 
for castings for colliery equipment, the heavy forges and 
foundries generally are far from well off for work. At 
one or two of the mills full time is being run, but the 
rest can only make three or four days a week. The motor 
trade is providing a moderate amount of work, There 
is nothing new to say about the crucible steel and high- 
speed steel branches, which, although brightened up by an 
oasis of activity here and there, are in the main very dull. 


Death of Sir Albert Hobson. 


Universal regret is felt throughout commercial 
circles, not only in Sheffield, but in the country at large, 
at the death of Sir Albert Hobson, which occurred last 
Friday. Sir Albert was a commercial and financial mag- 


nate of outstanding ability, as well as a great local citizen. 


He was intimately connected with the steel trade as 
chairman of William Jessop and Sons, director of the 
Birmingham Small Arms Company after that concern 
had absorbed Jessop’s, vice-chairman of High-speed Steel 
Alloys, Ltd., and in many other capacities, and was also one 
of the leading cutlery manufacturers of Sheffield. He 
served his native city in several of the most important 
positions which she had to offer—as Lord Mayor, Master 
Cutler, President of the Chamber of Commerce and Vice- 
chancellor of the University. His eminence in national 
commercial circles was shown by his election, only two 
or three years ago, as President of the Associated Chambers 
of Commerce, and he was also one of the most prominent 
members of the International Chambers of Commerce. 
His death, at the comparatively early age of sixty-one, 
may, in some measure, be attributed to his labours for 
the latter body, for, although far from well, he went to 
the recent Conference at Rome, came home suffering from 
the fatigues of the meetings and the journey, and was 
attacked by his fatal illness immediately after. 


Hull's Tram Rail Contract. 


Sheffield people will not be inclined to waste 
much sympathy with Hull Corporation on the position 
in which that body unexpectedly finds itself with regard 
to assistance from the Unemployment Grants Committee. 
I have referred several times to the fact that Hull refused 
a Sheffield tender—the lowest received from this country— 
for the supply of 2000 tons of rails, and gave the order 
to Belgium, at a saving of £10,000. Not only that, but 
the Corporation has recently given a repeat order to the 
same Belgian firm. Now, it has applied to the Unemploy- 
ment Grants Committee for a grant in respect of the 
renewal of tramway track, and has been told in reply 
that the grant cannot be given if the materials are pur- 
chased abroad. ‘‘It was recently laid down as a con- 
dition,” says the Committee, “that local authorities 
should be required to place within this country all con- 
tracts in relation to relief when assisted by Government 
grants." Hull's saving of £10,000 is, therefore, more 
than counterbalanced by the loss of an anticipated grant 
of £15,000, but the Hull people are consoling themselves 
with the reflection that they will save the other £5000 
on labour, as the contractor will now be enabled to engage 
labour direct instead of through the Employment Exchange. 
They are also complaining that they were not aware 
of the ruling of the Unemployment Grants Committee 
when they placed the contract, and are proposing to in- 
voke the assistance of their local members of Parliament 
in the matter. 


A Lincoln Firm. 


The directors of Clayton and Shuttleworth, 
Limited, have sent out, along with their report for the 
past year, a special report by their auditors. The latter 
point out that, owing to the crippled state of Eastern 
Europe since the war, and to changes in farming methods 
in South America, the company’s standard trade of 
manufacturing agricultural machinery “has, in effect, 
ceased to function.”” In this predicament, the directors 
have had to establish new lines of manufacture, and have 
decided upon railway carriages and wagons and water- 
tube boilers. Considerable progress has been made in 
these directions, and both directors and auditors consider 
that, with a general improvement in trade, it will be 
possible to re-establish the company’s business on a 
satisfactory basis. For the past year, the company made 
a loss of £12,469. 


Cutlery and Plate. 


There is no improvement in the state of these 
old trades. The leading houses are quiet, and the large 
orders which are about for stainless cutlery, as well as 
plate for the equipment of hotels and seaside boarding- 
houses, are, to a considerable extent, going to small firms 
which are prepared to quote low prices. There is a fair 
demand from the Colonies, but the general trade in the 
home market is on a limited scale, and shopkeepers state 
that sales over the counter have fallen below the level 
of recent years. Although imports from Germany are 
declining, while prices continue to rise, competition from 
this source is still felt. 


Clinker Asphalt Roads. 


Some very interesting evidence as to the value 
of clinker asphalt for roads subjected to very heavy 
traffic was placed before members of the Institution of 
Municipal and County Engineers who visited Sheffield 
last Saturday. The Corporation has its own depdét for 
making clinker asphalt—which, of course, uses up a 
waste product—and this material has been laid down 
in some of the most hardly used streets in the industrial 
part of the city. Mr. W. J. Hadfield, the city surveyor, 
ealled the visitors’ special attention to Newhall-road, 
which lies between the foundry where heavy castings, such 
as ingot moulds, are made, and the works where they are 
used. Weights up to 70 tons (on four wheels) frequently 
pass over it. Originally the surface was water-bound 
macadam, then tar-macadam was substituted, but neither 
would stand the traffic. Then, in September, 1917, 
clinker asphalt was put down, and none of the heavy 
weights referred to have made the least impression on 
it. The same material has served excellently in Brightside 
lane, the principal East-end artery, which passes between 
most of the large steel works and carries very heavy traffic 
of almost every kind. Opposite Messrs. Vickers’ works 
the whole width of the road, including tramways, has 
been surfaced with asphalt since August, 1920, and there 
is no grooving alongside the rails. Clinker asphalt to- 
day costs less than 7s. per yard, and can be paid for out 
of the year’s rate instead of necessitating a loan which 
would eventually add 50 per cent. to the heavy initial 
cost of paving ; it is silent, sanitary and easily cleansed ; 
and it does not subject pedestrians to that splashing of 
mud which is inevitable when a rubber-tired lorry 
over sett pavement, even in moderate conditions, on a wet 
day. 


New Bridge Proposals. 





An important scheme of bridge construction 


is proposed at Rotherham, where plans have been prepared 
for the building of a new main road crossing over the 
river Rother, just before the stream joins the Don. The 
present Bow Bridge, which is to be reconstructed, forms 
ad rous “‘ bottle neck ’’ at the entrance to the town 
on the Sheffield side. The new structure will be 7(/t. 
wide between parapets, will be built of concrete, and is 
estimated to cost £25,000. There is no other roadway over 
the river, so that it will be necessary to earry out the 
construction in such a way as will not cause serious stop 
page of traffic. This will increase the cost, as the tramway 
track will have to be taken up and relaid three times. 
The Road Board is to be asked for a grant, and in the event 
of this being obtained the Corporation proposes to push 
on with the work of construction this summer. At Thorne 
there is to be a reconstruction of Toll Bar Bridge and New 
Bridge to carry modern traffic. This has been definitel, 
decided upon as the result of the Ministry of Transport’. 
Conference on the present “hold up” of heavy traftic 
over the bridges, and all that remains to be agreed is the 
sum which the Sheffield and South Yorkshire Navigation 
shall contribute towards the maintenance of the new 
structures. 


New Coke Ovens. 


A reconstruction of coke oven plant is in progress 
at Wharncliffe Silkstone Colliery, near Barnsley. Th« 
old waste-heat battery has been dismantled, and an up 
to-date battery of regenerative ovens of the most approved 
type is being built on the site. It is expected that the 
new plant will be in full work before the end of this year. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
A Break in Pig Iron Prices. 


THE outstanding feature in pig iron trade circles 
in the North of England this week has been a reduction of 
2s. 6d. per ton in prices, and in view of the present strong 
position of the industry the decline has occasioned a good 
deal of surprise. It is the first break in pig iron prices 
which has occurred since the boom commenced at the 
beginning of the year. The demand for pig iron just now 
is certainly extremely quiet, both for home consumption 
and for export, but makers are well sold ahead, some of 
them having disposed of the bulk of their output for the 
next three months. Thus, apart from the temporary 
slackening in the demand, there has been nothing to 
warrant a decline in prices. Coke is as scarce and dear, 
and costs of production as high as ever they were. Only 
temporary conditions seem to have influenced the decline 
in prices, and it is by no means certain that any definite 
break is at hand. No 1. Cleveland foundry iron is now 
130s.; No. 3 G.M.B., 125s.; No. 4 foundry, 122s. 6d.; 
and No. 4 forge, 117s. 6d., although the latter quality is 
very scarce indeed, and might realise more. 


Hematite Pig Iron. 


The position in the East Coast hematite trade is 
also a little easier. Producers have shown a keener interest 
in the market lately, and are now disposed to cut prices 
for suitable business. Some still adhere to 125s. for mixed 
numbers, but a substantial order can now be placed at 
122s. 6d. per ton, 


Iron-making Materials. 


The foreign ore trade is practically lifeless. 
Prices have been cut to a minimum without attracting 
business, and sellers are now content to wait until the 
gradual exhaustion of stocks brings buyers on the market 
again. Of that there is no immediate indication, imports 
this month under running contracts being very heavy, but 
sellers adhere to their quotation of 24s. 6d. per ton c.i-f. 
Tees for best Rubio ore. Blast-furnace coke is still no 
cheaper to the ironmaster. The export demand is not so 
strong, but there are still plenty of avenues for the dis- 
posal of coke abroad at prices far above the home quota- 
tions, and sales of Durham furnace coke to the local 
ironmasters at 43s. per ton still represent a substantial 
sacrifice on the part of the seller. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade has 
assumed a quieter appearance, but the works are not 
badly placed for orders, and there is no indication of any 
weakening in prices. After the recent lull there is again 
a livelier inquiry for galvanised corrugated sheets, and 
producers are sold for months ahead. Cheap Belgian 
billets are now being offered in this district, but business 
is retarded by uncertainty about the date of delivery, 
buyers not being disposed to place orders without some 
guarantee. 


New Coal-loading Plant for the Tees. 


An important development is to be made in the 
coal-loading facilities on the river Tees. Bell Brothers, 
Limited, have placed an order with the Thornaby firm of 
Head, Wrightson and Co., Limited, for the erection of a 
new plant for loading coal cargoes, the intention being to 

rovide on the north side of the river, close to the Clarence 
‘Ironworks, an up-to-date plant for the rapid handling of 
coal in bulk. 


The Coal Trade. 


There is no apparent alteration in the position 
of the Northern coal trade, which maintains all its recent 
rigidity, and is as unyielding as ever. The pressure for 
supplies seems to grow daily, and, as the turns are fully 
arranged, there are few, if any, opportunities of booking 
new business for any comparatively early loadings. The 
collieries in both Northumberland and Durham report 
themselves practically besieged with inquiries for spot 
supplies, but as they are unable to take more tonnage this 





month, nothing much can be attempted, except to facilitate 
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the discharge of existing contracts. At the present time, 
the question of loading turns is very difficult to solve. 
Strings of steamers are undergoing serious detention, and 
consequent heavy demurrage charges, at every dock, and 
staith on the Tyne, Blyth or Wear. The forward outlook 
appears to be gradually improving. There are not many 
actual transactions for July to December shipments, while 
for further ahead the number of deals is smaller still. 
There are, however, any number of feelers and soundings 
of the market with a view to keeping in touch with the 
position from day to day. This augurs well for the rest 
of the year, and should eventually result in considerable 
commitments being completed, though there is a decided 
disposition to hold off as long as possible in view of pro- 
bable reductions in value which many people still look for. 
There is nothing in the way of heavy pressure from Ger- 
many at the moment, but that country is expected to 
come on the market again in the near future for large 
quantities for third-quarter supplies. Northumberland 
steam coals are firm at top prices direct from the collieries, 
and in second hands there are only few opportunities to 
discount prices, bests and smalls of all brands being very 
scarce for any reasonably early date of shipment. Durham 
gas coals are well off for trade for a while onward, and most 
of the fitters take an optimistic view of the situation, both 
for prompt and forward. Coking coals are the firmest 
feature, and can only be secured occasionally at full 
figures, which cannot be modified in any instance. Bunker 
coals are scarce and strong for every class. The coke 
market is slightly easier for all sorts of furnace and foundry 
kinds, but the break in values is not expected to last very 
long. Gas coke is quiet and easier. 


Coal Miners’ Wages Increased. 


The report of the accountants on the state of the 
coal-mining industry in Northumberland in January and 
February, which regulates wages in May and June, shows 
that the percentage on basis wages will be 105.15 per 
cent., a8 compared with 95.30 per cent. in March and 
\pril, an increase of 9.85. This will mean an increase of 
about 6d. per shift to higher-paid men and about 34d. 
per shift to lower-paid men. 


Cleveland Miners’ Wages. 


The Executive of the Cleveland Ironstone 
Miners’ Association has given consideration to a scale of 
base rates which is being devised with the object of 
standardising wages for the various grades of labour in and 
about the mines and also an improved sliding scale, These 
matters will come before a joint meeting of the owners and 
men's representatives at an early date, the owners having 
promised sympathetic consideration in view of the men 
accepting the eight-hour-day proposal. 


New Works Developments. 


A new battery of eighty coke ovens has been 
completed at the Port Clarence Works of Dorman, Long 
and Co., Limited, Middlesbrough. A blast-furnace has 
been dismantled at the Newport Lronworks belonging to 
the same firm, and a second furnace is being demolished. 
Chey are to be replaced by modern furnaces. 








SCOTLAND. 
(From our own Correspondent.) 
Diminishing Activities. 

Tue past week has witnessed a further step 
towards curtailed buying in steel and iron markets gener- 
ally. The appreciation of production costs and the 
accompanying increase in prices has resulted in a hesitancy 
on the part of consumers to lay in stocks of material, and 
the tendency now is to return to the ‘* buy only for absolute 
requirements "’ principle. Efforts to reduce prices are 
not meeting with much success, and in this connection 
great disappointment is felt at the non-inclusion of steel, 
iron and coal in the railway transport charges. These 
industries have long been advocating considerable reduc- 
tions in carriage charges, and though some little conces- 
sions have already been granted these have been too small 
to have a real beneficial effect on trade. The concessions 
referred to resulted in increased traffic and also greater 
revenue to the railways, and it was hoped that the move- 
ment might be extended to bring charges nearer to pre- 
war levels. Everything has been done in the way of 
reducing production costs at the works, but the transport 
of all materials required, both singly and collectively, 
means 4 large addition to prices. Transport charges, 
dearer home raw materials, compared with formerly 
imported stuffs, have created higher prices, while wages 
have been reduced to practically the lowest possible 
standard, and even then unemployment is still. very 
prominent. The continental situation . is,. of . course, 
responsible to some extent for present local conditions, 
but cheaper rail charges would be of great benefit to the 
producer eager to secure work at a modest profit. Scotch 
producers contracting for work outside their own borders 
have heavy calculationsto meet in the way of transport 
charges, which often mean the loss of a good contract, 
and such has repeatedly been the cease within the last 
month or two and even before prices attained to their 
present level. Apart from the above-mentioned con- 
siderations, however, an unsteady feeling is permeating 
markets. Possible changes abroad and labour difficulties 
at home are causing buyers to hold back until a more 
definite state of affairs is established. 


Quiet Demand for Steel and Iron, 


The steel and ironworks in operation have a 
number of orders to execute, which will mean employment 
for at least a month or two ahead, but beyond that the 
outlook is unsatisfactory. Steel makers are doing a little 
in sectional material and sheets, the latter chiefty on export 
account, but new business is small in bulk. Even. at 
present levels makers do not consider that prices are very 
remunerative, but have decided against a further increase 





meantime. Bar ironworks are in a fairly comfortable 
position at present, and steel makers report good local 
inquiries.. Re-rolled steel bars also have a good market. 
Pig iron has fallen off. Supplies are increasing and 
quotations are easing, but prices are now more @ matter 
of negotiation. Wrought iron and heavy smelting 
materials are difficult to obtain even when full prices 
would willingly be paid. 


Shipyard Lock-out Notices 


Although lock-out notices have already been 
posted in the federated shipyards, it is confidently expected 
that something will yet be done to obviate the lock-out. 
It is stated that between 10,000 and 15,000 employees 
on the Clyde would be affected. 


Coal. 


The collieries are still busy with orders placed 
during the boom period, therefore little change has taken 
place during the week. Apart from instances where 
holders have been anxious to get rid of old purchases, 
there has been really nothing of any consequence for 
prompt disposal. The second-hand lots referred to have 
sold below colliery rates, but prices generally have been 
practically unaffected. The congestion at the East of 
Scotland loading ports is decreasing, but the delays are 
still very serious to exporters, who are being faced with 
heavy demurrage charges. The bulk of the exports have 
gone in foreign directions, chiefly to Germany, France, 
Belgium and West Italy. Aggregate clearances amounted 
to 386,252 tons—226,948 foreign and 79,652 coastwise 
against 394,631 in the preceding week and 243,720 tons 
in the same week last year. Local industrial orders have 
suffered further reduction owing to increased charges. 


Developments at Shotts. 


Two new coal pits were mapped off last year 
by the Shotts Iron Company, and machinery is being 
erected to produce 1200 tons per day. It is said that the 
company intends to strike into the basin of the Haw- 
thornden area, boring to a depth of shaft approaching 
340 fathoms. It is estimated that a modern colliery 
worked at such a depth would involve an outlay of at 
least £500,000. Recently this company acquired the 
collieries of the Baton Company in the Shotts area. The 
daily output from the Shotts company’s pits is 6400 tons. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


THE congestion prevailing at practically all South 
Wales ports is still very acute, and it is very difficult to 
arrange fresh cargoes for anything like early loading, yet 
the tone of the steam cor' market is easier for shipment 
next month. Based on the sales which collieries have made, 
their position is good, but the trouble is that the middle- 
men who hold a considerable amount of coals on contract 
and which they have to find a market for abroad, do not 
find it at all an easy matter to get the foreigner to pur- 
chase at prices represented by the current market values, 
plus the cost of freight, &c. Germany has not been doing 
much in the buying line for several weeks past, though it 
is possible that they may be in the market before very 
long for further supplies. Should this be the case, it will 
have the effect of checking the weaker tendency at present 
in evidence, and, further, the fact has to be taken into 
consideration that during the second half of: May pro- 
duction of coals will be interfered with by the Whitsuntide 
holidays. At the moment, however, continental con- 
sumers are showing no eagerness to purchase, and in the 
case of Italy, consumers have been able to buy Welsh 
coals cheaper than they can be shipped, the reason being 
that importers had contracted for supplies, and when the 
cargoes arrived out at Italian ports the demand was so 
meagre that they had to sell the coals at reduced prices 
in order to find an outlet. The inquiry for coals from 
Belgium is fairly good, but in the case of France it is 
comparatively quiet, and the feeling prevails that current 
prices must come down to an appreciable extent to arrive 
at a really workable level, A certain amount of coal, 
principally anthracite and semi-anthracitic, is being shipped 
to Canada, but the quantity as yet is not what can be 
described as considerable. 


Three-shift Question. 


So far, nothing definite has been arrived at re- 
garding the question of a third shift for trimmers and 
tippers at South Wales ports. The Court of Inquiry 
appointed by the Ministry of Labour was due to resume 
its sittings at Cardiff on Thursday in last week, but the 
inquiry was adjourned to enable negotiations between the 
representatives of the employers and the workmen to be 
carried on in order, if possible, that a satisfactory agree- 
ment might be come to. As a matter of fact, representa- 
tives of the parties met at Cardiff on Monday, but the 
employers were unable to make any concessions upon their 
previous offer. After the representatives of the men had 
considered the subject in private, they came to the decision 
to refer the terms to a conference of the men to be held on 
Monday next, after which the representatives of the men 
will again meet the employers. 


Non-unionism in the Coalfield, 


After a stoppage lasting about eleven weeks, the 
men at the Nine-mile Point Colliery are back at work, 
much to the relief of this district. The position is that 
the dispute between the mechanical workers and the 
South Wales Miners’ Federation is to be thrashed out in 
London before the General Council of the Trade Union 
Congress. Work was actually resumed at the colliery on 
Monday last, but it will be some time before all the miners 
will be able to work, owing to the condition of the work- 
ings. A resumption of work was brought about by the 
resolution of the mechanical workers to pay the 





Federation fees under protest. The men will, as a matter 
of fact, pay contributions to both unions for the time being. 
The mechanical workers are hopeful that by having the 
question at issue discussed by representatives of trade 
unions who enjoy independent positions, their final 
decision will be that the mechanical workers shall be 
allowed to continue their trade union without interference 
from other trade unions in the coalfield. The Council of 
the South Wales Miners’ Federation at a meeting on 
Monday last received an application from the National 
Federation of Enginemen and Boilermen, to which the 
Mechanical Workers’ Union is affiliated, suggesting that 
they should receive a deputation to discuss the question 
of the organisation of the mechanical workers; but the 
Council decided to allow the letter to lie on the table, as, 
in their view, there was nothing to discuss. In conformity 
with a decision previously reached, the miners in the 
Pontypridd district were to have tendered notices on 
Monday night on the non-unionist question, but so far as 
can be ascertained, only about 1500 out of 7500 men have 
actually served notices upon the collieries at which they 
are engaged. The men’s leaders intend, however, during 
the next fourteen days to carry on an intensive show-card 
movement, and if this is not successful in getting the non- 
members back to the fold, the whole of the collieries in this 
district will be stopped working at the expiration of the 
notices. 


Tin-plate Conciliation Board. 


The question of formulating claims to be con- 
sidered at the annual meeting of the Conciliation Board 
to be held shortly has already been before the various 
sections of the men employed in the tin-plate trade, 
and the probabilities are that this year the subjects 
to come before the Conciliation Board will be more im- 
portant than has been the case for some time—if, indeed, 
not more difficult to settle. It is reported that a point of 
disagreement has arisen between two of the unions them- 
selves, this being to the effect that the millmen who, under 
an agreement between the Transport Workers’ Union 
(Dockers) and the Iron and Steel Confederation, were to 
be taken over by the latter union, but the millmen have 
declined to go over to the Union in question. 


Swansea's Oil Trade. 


The report is current that important develop- 
ments are contemplated at Swansea for the extension of 
the Anglo-Persian Oil Company's bunkering facilities at 
the Queen’s Dock, as a consequence of which regular 
visits of large liners are expected for the purpose of bunker- 
ing with oil fuel. It is understood that one plan under 
consideration is the provision of facilities for oil-bunkering 
warships in Swansea Bay, thus rendering it unnecessary 
for the vessels to enter dock. 


Rumoured Steel Combine. 


During the past week the ordinary shares of 
Guest, Keen and Nettlefold, Limited, and Baldwins, 
Limited, have risen rather sharply upon rumours of 
probable combination, which, if true, would involve a 
twenty-million-pound scheme. The reports concerning 
the amalgamation are not confirmed, but there is reason 
to believe that they are quite incorrect. 


Current Business. 


The tone of the steam coal market is easier 
The inquiry from abroad is comparatively quiet for May 
shipment, and whereas last week leading collieries were 
quoting up to 42s. 6d. for best Admiralty large, the price 
is now nearer 38s. 6d. to 40s., with second qualities round 
about 37s. 6d. Small coals, however, are still very scarce 
and firm at 30s. to 32s. 6d. for the superior grades. House 
coals have been advanced from 30s. to 35s. at the pit. 
Authracite coals are very steady, especially sized coals 
and duff 


Swansea Metal Trade. 


The tin-plate market shows very little change, 
but operations are on the quiet side and prices display 
an easy tendency. 





CONTRACTS. 


Amonc the orders recently received by the Underfeed Stoker 
Company, Limited, are those for forty-five travelling grate 
stokers from ten separate customers, Barking electricity station 
alone taking ten ; for twenty-two Underfeed stokers from four 
separate customers ; for an ash conveyor and for furnace arches 
from six separate customers. 








Fore pe Paris.—The fifteenth National Sample Fair will be 
held in Paris from May 10th to 25th. Detailed information can 
be obtained on application to the French Commercial Office, 
153, Queen Victoria-street, London, E.C. 4. 

Enorneerine Gourine Socrety.—The spring meeting of the 
Engineering Golfing Society will be held at Coombe Hill, 
Kingston Hill, Surrey, on Wednesday, May 9th, by the courtesy 
of the Golf Club. The following is the programme for the day : 
Morning: The President’s Challenge Cup, presented by Sir 
Alexander Kennedy, for members in the First Division, with 
handicaps of 10 and under, 18 holes stroke competition under 
handicap; and the Wilson Challenge Cup, presented by Mr. 
R. P, Wilson, for members in the Second Division, with handicaps 
of 11 and over, 18 holes stroke competition under handicap. 
A memento and a second prize will be given in each division. 


There will also be a prize for the best scratch score, presented 
by the Captain, Mr. 8. R. Loweock. Afternoon: Four-ball 
foursomes match play against bogey, 18-hole round. Stroke 


allowance three-quarters of handicap, fractions of one-half and 
over to count as one stroke. There will be two first and two 
second prizes for this competition. The entries close first post 
on Thursday, May 3rd. The Society also proposes to hold during 
the current season a match play tournament under handicap on 
lines similar to those of 1922 and open to all members of the 
Society. Entries close on Thursday, May 3rd. Further par- 
ticulars of the spring meeting and of the tournament may be 
obtained on application to the hon. secretary, Mr. Walter L. 
Mansergh, 5, Victoria-street, Westminster, 8.W. 1. 




















































































































































THE ENGINEER 





APRIL 27, 1923 












































ae —— 
Pri 
urrent Prices for Metals and Fuels. 
IRON ORE. STEEL (continued) FUELS. 
N.W Coast— N.E. Coast— Home. Export. pa SCOTLAND. Export. 
Native 26/- £aqaq£_sn,a£8 4, ARKSHIRE— 
(1) Spanish... 24/. Ship Plates 1010 0. > tod ae n 
1) N. African ... 24/- ee ee woo. = ” " ° 
a) me Plat “00 es ee pa ons 30/6 to 34/- 
A oe Joists... Tg lenhge e “ ” es 30/6 
Native ... ... ... — Heavy Rails ... 10100 .. cal Pm * Doubies ... 30/- 
Foreign (c.i.f.) ... 24/6 Fish-plates 144100. es ” ” Singies 29/6 
Channels. 950. _ 
wus Hard Billets .. 1015 0 Be (f.0.b, Ports)—Steam .. 27/- 
Soft Billets 010 0 .. _ » » Splint ... 30.6 
N.W. Coast— ” ” Trebles ... 30,6 
PIG IRON. ta 
Bannow— (f.0.b, Methil or Burnt- 
Home. Export. Heavy Rails 000. - island ro yin 27 /- to $1/- 
, £s 4 £sa 4 Light ,, 1210 0 . _ Screened Navigation 84/- 
(2) ScortamD— Billets... noe. - EOE coe. ne..o0r $1/- 
Hematite... ... O-4, Ona _ M Doubles ... oc a 30/- 
es : —— - - . ° 7 Bars (Round) Or sy eyed pated Singles a ee 29.9 
»» (others) ll © Otol 5 0 
N.E. Coast— Hoops (Best) .. we oe 6 00 (f.0.b. Leith}—Best Steam ... 80/- 
Hematite Mixed Nos. ... 6 5 0 650 »» (Soft Steel) 1315 0... .. 1310 0 Secondary Steam ... 28/- 
No. 1... 66 0 660 Plates... ... ll © Otoll 10 0 Trobles n-ne one 31/- 
Cleveland— ” (Lancs. Boiler) 1810 0 — ray a 
) ge ae . 600. 610 0 | SHErrimaLp— =e 
Siticious Iron . . 6100. 6l 0 Siemens Acid Billets 13 0 0 _ ENGLAND. 
No. 3G.M.B. ... » 6B -Ok:. 650 Bessemer Billets 1310 0 - RF Sa 
No. 4 Foundry 626. 626 Hard Basic 10 15 0 ~ Steams 31,6 
No. 4 Forge ... 5176. 517 6 Intermediate ‘Basie oh ky Seen ~ Household 46/8 to 57/6 
Mottled a oe Soft Basic 910 0to10 0 0 Coke . 48/- 
White “ — 7: Hoops ... ... 1215 0t 138 5 0 NoRTHUMBERLAND— 
omen : Soft Wire Rods 13 0 Oto 1310 0 Best Steams oo, 
(8) Staffs. — ae Steam Smalls . 281. to 25/- 
All-mine (Cold Blast) ... 13 0 0 “ -enoe = eerie . m4 — 7 a ; Guibienad 206 
North Staffs, Forge* 0. — ... ... - Biicts bee © Household 25 /- to 28/- 
d » Foundry... 5 12 6to 515 0 Gas Tube Strip ° ae Oa we —_ 
Sheets (20 W.G.)... .. 1110 0to12 0 0 we ~~ P 834 to 28/. 
(8) Nerthamptoe— Galv.Sheets(f. abLipoo) 19 10 0 to 1915 0 - y: 
Foundry No. 8 . 5 8 Oto 510 0 Angles ow 1010 0 a Sens ' 
Household 25 /- to 28/- 
» Forge 5 00 - Joists 1010 0 _ a Coke 70). to 75! 
(8) Derbyshire— eee xe wantey ~< ae 
7 Bridge and Tank Plates 1015 Oto ll 0 0 SHEFFIELD— INLAND. 
- eel ; : H toss a : “§ Best Hand-picked Branch ... 32/6 to 34/6 - 
si oneing 4 rat Barnsley Best Silkstone... ... 28/- to 30/- = 
(8) Lincolnshire— Derbyshire Best Brights ... 25/6 to 27/6 - 
Basic... (none asl 6 0 Ote 610 0 Swansza— NON-FERROUS METALS. - » House. . B/- to 4/6 _ 
Foundry . oe Lasersianaaas o Tin-plates, I.C., 20 by 14 ... 24 3 to 25/- me » Large Nuts... 20/6 to 22/6 ~_ 
Forge ~- e 5 50 Block Tin (cash) ... ... ... 215.15 0 v0 » Small ,, ... 18/- to2ly- = 
(4) N.W. Coast— »» (three months)... 215 15 0 Yorkshire Hards ... ... ... 22/- to 24/- wa 
N. Lanes. and Cum. Copper (cash)... ... ... ... 72 5 0 Derbyshire ,, t aly. to 24/. _ 
Homatite Mixed Nos. ... 7 0 0 a »» (three months)... 73 0 0 Rough Slacks Bae er - 
Spanish Lead (cash) % 50 Nutty - RA w i = 
x 4 b. (three months) 2610 0 Smalls nn ces nee wes 7/- wo 9 - 
rey Spelter (cash)... ... ... $3 12 6 Blast Fu nace Coke (inland) vee eee = Bf bt 27 7- 
» (three months)... 3315 0 ” ” »» (Export) fob. 44f- t0-47/- 
MANUFACTURED IRON MANCHESTER— ‘ SOUTH WALE. 
H Copper, Best Selected Ingots 7700 Steam Coals: ® 
ome, Export. : 
ent £24 » Electrolytic ... 8010 0 Best Smokeless Large ... 39/- to 41/- 
itien ett - »» ‘Strong Sheets 106 0 0 EN och neil eiatat 87.6 to 39/- 
Crown Bars 1210 0 di »» Loco Tubes Ol Best Dry Large .... 37/6 to 40/- 
Best, bs iz Brass Loco Tubes 014i Ordinary Dry Large... 35/- to 376 
»» Condenser . o1 % Best Black Vein Large ... 39/- to 40/- 
N.E. Coast— Lead, English 2710 0 Western Valley ,, .. 39/- to 40/- 
— Bars 12 00 ee «» Foreign 210 0 Best Eastern Valley Lares . }- to 39/- 
ees.. 1 0 0 -_ Ordinary, Adge sB. 33/- to 35/- 
Lancs. — Best Steam Smalls 39/- to 32/6 
Crown Bars ... ... ... 1215 0 _ - 25/- to 30/- 
Booed Quality Rare 12 00 in FERRO ALLOYS. Washed Nuts . 30/- to 35/- 
Hoops “ae 16 0 0 14 15 0 (AU prices now nominal. ) No. 3 Rhonda Largs 39,- to 40/- 
a vie Tungsten Metal Powder - oe  Ifll perl = ow a 30/- to 32,6 
eta 1210 0 Ferro Tungsten... ... - 16 perlb. No? ,, — ff 82/6 to 35/- 
_ ee - -” PerTon, Per Unit om Through 30/- to 32/6 
Best ,, 13 10 0 — Ferro Chrome, 4 p.c. to6p.c. carbon... £23 10/6 , » ‘Smalls 26/- to 28/- 
Hoops 15 10 0 ar ” 6 p.c. to 8 pe 221 0 0 8/- Coke (export) 2 70/- to 80/- 
MIDLANDs— ” 8 p.c. to 10p.c, ” £20 0 0 8/- Patent Fuel = 40 - to 45/- 
Crown Bars ... 1210 0 =~ ” ” Pitwood (ox ship) . 29,6 to 30/6 
Marked Bars (Staffs)... 14100 ... ... ~ 1» Max. 2 p.c. carbon . £52 0 0 a 
Nut and Bolt Bars 11 10 Otoll 12 6 » ne LP os -- +» £62 0 0 22/6 . 
Gas Tube Strip 13 5 O0to13 10 0 ” 0-75 pra carbon . - £72 0 0 25/- el einen ag 45/- to 47/6 
” carbon free . 1,6 per b. Seconds ... ... 42/6 to 45/- 
RT ne als Metallic Chromium ... ... ... ... 4/6 per lb, Red Vein .. 2 32/6 to 35/- 
Ferro Manganese ... ... (perton) £16 for home, Wadiiten dante Cobbiles... 62/6 to 55/- 
» Silicon, 45 p.c. to 50 p.c.... ... £13 O 0 scale 5/- per Nuts = aged 52/6 to 55/- 
STEEL. 75 =". 9 ‘ Se «sgn came 47/6 to 50/. 
(6) Home. (1) Export. + TY  * ee DD ane tes “00 25/- to 26/- 
om — 8a 4. £4 og tale 22 | Ife por Ib. Breaker Duff A - el 
ogee » Molybdenum ... .. 9/6 per Ib. Rebbly Cake ... 
Boiler Plates ... 13 00 — Steam Coals: 
ma TMantum (corbon free) «» «se l/l por lb. 27,6 to 380/- 
Ship Plates fin. andup 10 5 0 - Nickel (per ton) . £130 4 Large oss owe j / 
Sections co Led got ph < Ona 12/- per thy Seconds ... .. 4 ~ a 
SteelSheotsfjin.tofin, 1210 0... ... - pret bone " Smalls we ww /- ’ 
Sheots(Gal.Cor.24B.G.) — = 8 | re + Fae Osh Oteal) Cargo Through cose one 26/+ 4097,6 
(1) Delivered, (2) Net Makers’ works. (8) At furnaces, (4) Delivered Sheffield. (6) Glasgow, Lanarkshire and Ayrshire. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
(8) Except where otherwise indicated coals are per ton at pit for inland and f.0.b. for export and coke is per ton on rail at ovens and f.0,b, for export, 
* Quotations extremely high and nominal. 


(7) Export Prices—F.0.B. Glasgow. 
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French Engineering Notes. 
(From our Correapondent in Paris.) 


The Trade Future. 


Orrictay reports of the quantity of coke being 
sent from the Ruhr into France would imply that the 
situation of the iron smelting industry is greatly improv- 
ing, and to the extent that a number of furnaces have 
been put in blast there would seem to be more hope for 
the future. Nevertheless, the recovery that was expected 
to take place is not so pronounced as might have been 
looked for, there being still a dearth of raw material. The 
feeling of confidence that was aroused by official state- 
ments emphasising the success attending the seizure of 
coke supplies in the Ruhr is giving way to considerable 
doubt as to the early future, for it is certain that the ovens 
are replenishing only a very small part of the stocks being 
cleared out of the district, and when the French have 
removed all the coke available the situation of blast- 
furnace proprietors may be worse than it was before they 
began to draw upon the stocks. Meanwhile, efforts are 
being made to increase the foreign supplies, and some 
consignments of coke have recently been obtained from the 
United States, but the American coke is found to be too 
friable for repeated handling, and it contains so much 
dust, that the experiment of importing coke from the 
other side of the Atlantic is not likely to be repeated. 
Supplies of British coke can be no longer relied upon in 
view of the statement that consignments to this country 
are to be limited. Special care is, therefore, being taken 
to enforce the new regulation prohibiting the export of 
scrap metal so long as there remains a dearth of raw 
ma<erial, and it is stated that the French Government 
has placed an embargo upon some thousands of tons of 
British shells which have been accumulating at the ports 
for shipment to England. 


Foreiga Trade. 


Considering that so many blast-furnaces have 
heen damped down during the past two months, and that 
the iron, steel and engineering trades have been struggling 
with a deficit of raw material, the improvement in the 
foreign trade, as shown in the returns for the first three 
months of the year, is remarkable. This ie due, in the first 
place, to the return of Alsace and Lorraine, which has 
added enormously to the country’s resources, and also to 
the industrial reconstruction in the northern districts, 
where the putting down of improved plants and machinery 
is greatly increasing the manufacturing facilities. Even 
under the present adverse conditions of trade the exports 
have been far in excess of the pre-war figures. The 
imports during the first three months were valued at 
6974 million trancs, or 1740 million francs more than in the 
first quarter of 1922. This was attributed almost entirely 
to raw material, although the quantity of raw material 
imported showed a slight diminution, the difference in 
value and weight being due to the fact that British coal 
had to be purchased at a high price to take the place of 
the German fuel which was stopped from coming into this 
country in the early stage of the Ruhr occupation. The 
exports were valued at 6499 million francs, representing 
an increase on the first quarter of last year of 1618 million 
francs, and here there was a notable increase all round, 
including manufactured goods, of which the value 
amounted to 3560 million frances. While the values of 
exports were only slightly less than those of imports they 
were, in weight, little more than one half, the imports 
totalling 12,082,499 tons and the — 6,208,077 tons. 
This was partly due to the higher values of manufactured 
goods and partly to the fact that while imports are taken 
at their invoice values, the exports are valued according 
to an arbitrary scale fixed by the Customs. A com- 
parison is, therefore, misleading, but the weights neverthe- 
leas show that the export trade is in constant progress. 


Paris Extensions. 


The population of Paris is so considerably in 
excess of what it was before the war that the housing 
problem would have been serious even in normal times, 
but when it is acompanied by a lack of building activity, 
there is obviously no hope of a solution except by a vast 
programme of construction. The Municipal Council has 
made a start by building houses for the working classes, 
but when 60,000 families are waiting for homes, the task 
is evidently beyond the powers of the Municipality. The 
real solution is thought to lie in a plan, which has long 
been before the Council, for joining up Paris with the 
suburbs and extending them outwards by the laying out 
of large areas with houses, garden cities, parks and indus- 
trial sites. The levelling of the fortifications is already 
preparing the way for this transformation, and the pro- 
posed extensions of the Metropolitan to the suburbs, as 
well as the electrification of the suburban railways, will 
facilitate traffic over a wide radius from the city. The 
plan is so vast that it can only be carried out over a very 
long period and with a huge expenditure of money, and 
when the programme has been approved by the Municipal 
Council, it is proposed to start upon its execution by means 
of a big public loan. 


Transport. 


The Commission appointed to examine the 
thirteen schemes which have been submitted for the 
installation of underground moving platforms in Paris has 
been unable to give preference to any one particular 
project, and has recommended the Municipal Council to 
lay down lengths of platforms of some of the different 
types proposed sufficiently sang, fo allow of their being put 
to a thorough test. It is proposed to install an 
experimental aerial railway from the Porte Maillot to 
Colombes. The advantages of an aerial railway as a 
means of facilitating suburban traffic without adding to 
the congestion of the roads have been under consideration 
for a year or two past, and some experimental work has 
been carried out to show that the system is feasible. As 
these tests ap) to have given satisfactory results, the 
construction of a suburban aerial railway has been decided 
upon in principle. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification ts 


without drawings. 
Copies of Specifications may be obtained at the Patent ihe 
ch. pt hesdl dé. O., 
the date of application ; the second date, 


Sale Branch, 25, & Chancery -lane, 
at le. each. 

The date first given is 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 





STEAM GENERATORS. 


195,329. September llth, 1922.-Amz Heaters ror BoiLers, 
Akiiebolaget Ljungstréms Angturbin, Arsenalsgatan 2, 
Stockholm, Sweden. 

The inventors claim that by arranging an air heater A in the 
position shown space usually wasted is occupied usefully, while 
the air passages are made exceptionally short. The scheme needs 


N* 195,329 




















little description, as the arrows show the directions of the waste 
gases and the air to be heated, while the heater itself is of a form 
that has already been mentioned in these notes.— March 29th, 
1923. 


FURNACES. 


195,247. March 2nd, 1922.—FuRNaces For Powpgerep Fvet, 
J. 8. Atkinson and the Powdered Fuel Plant Company, 
Limited, 47, Victoria-street, Westminster. 

The inventors propose to arrange a grid of perforated pipes A 
across the bottom of the combustion space of a furnace burning 
powdered fuel. The pipes are supplied with air under pressure 


N° 195,247 











with the object of consuming the residues as much as possible 
and depositing them in the ashpit in the form of a fine powder. 
March 29th, 1923. 


INTERNAL COMBUSTION ENGINES. 


195,236. February l7th, 1922. 
Brigue, Switzerland. 

A ing to this invention the fuel is introduced into the 

combustion chamber by means of the gases of a preliminary 


Fvet Insecrors, J. Gattlen, 


N°195,236 





explosion in such a manner that the drive the fuel 


of the fuel, so that under the combined action of the hot gases 
of the preliminary explosion and the heated surface the fuel 
is not only gasified, but is also for the greater part converted into 
combustible gases. A is the chamber in which the liminary 
explosion takes place and thus drives the fuel oil along the 
B into the working cylinder. The passage is formed 
partly in the plug C, of such a metal as chrome-nickel steel, that 
i di t on t of the heat of the explosions. 
It will be noticed that the plug only touches the chamber casting 
where it is attached by a screw thread.—March 2%h, 1923. 





194,945. March 27th, 1922.—Visnation Ixproatons, The 
British Thomson-Houston Company, Limited, Crown House, 
Aldwych, London, W.C. 2. 

This instrument is intended for detecting and measuring 
vibrations in one direction only. A heavy ulum A is 
supported in a casing by means of a flat spring B. A spindle C, 
passing through a large hole in the pendulum, is rted by 
threads D that are wrapped once round it and fixed to columns 
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EE on the base. Other threads F, also wrapped round the 
spindle, are connected with the pendulum. The spindle carries 
a pointer F that moves over a graduated dial. The relative 
movement of the casing and pendulum caused by the vibrations 
causes a rolling action of the spindle along the threads and the 
pointer is displaced proportionately.— March 22nd, 1923. 


DYNAMOS AND MOTORS. 


172,983. December 20th, 1920.—ImproveEMENTS IN APPARATUS 
ror Coommnc aNp VewtitatiInc Dynamo-eLecrnic Ma- 
cures, Willi Bartel, of Hugo-Schulzstrasse 1, and Otto 
Happel, of Wrangelstrasse 33, both of Bochum, Germany. 

The air conduit leading from the cooling appliance to the air 
inlet has an enlargement, the cross section which is sub- 
stantially greater than that of any part of the air conduit leading 
from the air outlet of the machine to the cooling appliance. 

This enlargement forms a chamber in which the air velocity is 


N°172,383 


eee | 

















substantially reduced in a manner which is conducive to the 
separation of liquid particles carried by the air so that moisture 
is prevented from entering the machine. In the drawings the 
enlarged chamber is shown at A, B is the air inlet to the machine, 
C the turbine condenser, D the hot air conduit, and E the cooler. 
—March 19th, 1923. 


193,056. December 19th, 1921.—-IMPROVEMENTS IN OR RELATING 
To THE MeTHop or Cootine TURBINE-DRIVEN DyNAMo- 
ELECTRIC Macutnes, Willi Bartel, of Hugo-Schulzstrasse 1 
and Otto Happel, of Wrangelstrasse 33, both of Bochum, 
Germany. 

Turbo-dynamos are commonly cooled by means of an air 
current, the usual method being to use a confined cireulating air 
current, which flows through a water-cooled cooling appliance. 
It has been found that with suitably proportioned cooling surfaces 
the quantity of water required in the air cooler is approximately 
pe, to the quantity required for replacing that portion of the 
circulating cooling water of the turbine condenser. According 
to this invention the supplementary water is first used for cooling 
the circulating air current and is then added to the cooling water 
of the condenser. Thus the cost of working the air cooler is 
practically eliminated.— March 19th, 1923. 


172,015. November 22nd, 1921.—IMPROVEMENTS RELATING TO 
Liqurp-cootep Etecrric Macnines, Michael Seidner, of 
i d utca Bud 











per. 1 a channel wherein there is a surface which is main- 
tail by the combustion of the fuel at a te ure in excess 





of the evaporation temperature of the least volatile constituents 





5, Zeig , Hungary. 
The stator and rotor of dhs uunshiine denccibed in this ifica- 
tion are separated by a tube A which is fastened to the end shields 
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and passes through the air gap. A second tube B encloses the 


rotor and terminates in end dises C and D. In this way the two 
parts of the machine are separated from one another, so that the 
liquid contained by one Ty cannot come in contact with that 
in the other part. It will be seen that the cooling liquid for the 
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rotor enters an opening E in the left-hand end of the shaft and 


leaves by way of an opening F at the opposite end, whilst that 
for the stator enters at G and leaves at H. There are eleven 
other illustrations..—March 22nd, 1923. 


WELDING. 


194,634. September 30th, 1922.—IMPROVEMENTS IN OR 
Retative to Dynamo Etectric GENERATORS FOR THE 
Propvuction oF LOW-FREQUENCY ALTERNATING CURRENTs, 
The MacFarlane Engineeri Company, Limited, of 
Netherlee-road, Cathcart, Renfrewshire, James Colquhoun 
MacFarlane and William Allan MacFarlane, of the same 
address. 

According to this inventiofi an ordinary shunt-wound dynamo 
is used in conjunction with a transformer, the primary A being 
connected in series with the arc, whilst the secondary B is in 
series with the shunt winding C. An increase in the main 

















N? 194,634 
if N°194,796 
o 
ic 1 
| 
a EE Sa IC 
A 
current causes a momentary increase in the secondary voltage 
and the main field of the is opposed. If the induced cir A | 
current in the secondary increases beyond that of the main <meta o 
field the dynamo acts as a low-frequency alternator.— March 2 
15th, 1923. 
. 
LIGHTING AND HEATING. SEP ar 


181,343. May 26th, 1921.—ImPROVEMENTS IN AND RELATING 
tro Execrric Warer Heatrne Apparatus, Hydrotherm 
Fabrik Elektrischer Apparate G.m.b.H., of 10, Schén- 
hawserstrasse, Berlin, C 51. 

In the valve described in this specification there is a heating 
unit A, which heats the water on the way to the valve. The 
channel B terminates in a conical channel C in the periphery of 
the cone D. The principal object of the invention is to enable 

he rate of flow of the water from the valve to the heating element 
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to be accurately regulated, thus permitting the quantity of water 
passing and the temperature of the water discharged from the 
heating unit to be varied in accordance with requirements. The 
port E is connected to the existing water supply pipe and the 
conical channel regulates the flow of water in the pipe F.— 
March 22nd, 1923. 


MISCELLANEOUS. 


183,114. July 9th, 1921.—ImprovementTs tn THE WINDINGS 
or Drrect-current E.ectro-macyets, “ Scintilla,” of 





the injurious effect of the extra induced voltage. The core is | 
rovided with a main winding A, to which a subsidiary winding 
is connected in parallel, and is wound in the same direction. 
The high induced voltage is led away in the winding B, and so 
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gradually dies away. Moreover, whilst the extra current is 
flowing through the subsidiary winding in the opposite direction 
to that of the preceding exciting current, it acts as a powerful 
demagnetising current, and the spark at the opening contacts is 
damped.—March 15th, 1923. 


194,796. December 17th, 1921.—ImPpROVEMENTS IN OR RELAT- 
ING TO THE CoaTING oF EecrricaL ConpuUCcTORs, 
Willoughby Statham Smith, of Benchams, Newton Popple- 
ford, Devonshire, and Alfred Dever Shuter, of The Tower 
House, Harrow-on-the-Hill. 

In many cases, and especially in the manufacture of submarine 
cables, it is necessary to coat an electrical conductor with material 
which will prevent moisture from obtaining access to the con- 
ductor. According to this invention, after the conductor has 
been coated and has emerged from a reduced pressure chamber 
it is led through a bath of the material in a chamber into which 
air is forced, so that the pressure therein is greater than that of 
the atmosphere. In the drawing, A is the chamber from which 




















H 


the air can be withdrawn by means of a pump B. C and D are 
dies through which the wire E with a metal tape F wound round 
it passes. G is a vessel containing the coating material, such as 
gutta-percha compound, and is to allow the material 
to fall on to the conductor just before it enters the die C so that 
the conductor carries with it a coating of material into the 
chamber A. The excess material accumulates in a heap at H 
in front of the die D, and as the conductor emerges from the die 
D it s through a bath of material contained in a second 
chamber I into which air can be forced through a pipe J.— 
March 19th, 1923. 


195,013. September 6th, 1922.—Exrrupine Meta Tuses, 
E. Player, Cow Lees, Astley, near Nuneaton, and Sterling 
Metals, Limited, Foleshill, Coventry. 

This process of extruding metal tubes is intended to eliminate 

the difficulties experienced on account of any lack of homo- 

geneity in the billet, which might tend to cause the deflection of 
the mandrel as it passes through the die, and a consequent excen- 
tricity of the tube. The billet A is, of course, primarily pierced. 

The mandrel! B is held concentrically by the pad C, with which 
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the boss D engages, and by the bush E that is driven into the 





Solothurn, Switzerland. 

This invention relates to a winding for direct-current electro- 
magnets, the exciting current in which has to be switched on 
and shut off at frequent intervals. With an ordinary winding 
it often happens that the magnetic field does not disappear 


die F. The bush E is of such a form that B is constrained to 
follow a concentric path until such time that sufficient pressure 
has been exerted on the billet as to ensure its homogeneity. 
The rear end of the drel is so shaped that when it has arrived 








with sufficient rapidity when the current is switched off. The 
object of this invention is to overcome this defect and to avoid 


' March 22nd, 1923. 


at the end of its stroke—see the lower the oommenes 


Forthcoming Engagements, 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this col » Gre requested to note 
that, in order to make sure of its insertion, the information 
should reach this o on, or before, the morning of the Wedneoten 
of the week preceding the meetings. In all cases the time and 
PLACE at which the meeting is to be held should be clearly stated. 











TO-DAY. 


InstiTuTE oF Metals: SHEFFIELD LOoAL SgcTion.—Mappin 
Hall of the University, St. George’s-square, Sheffield. Annual 
general meeting. 7.30 p.m. 

IystitrutTion oF E_ecrricat Encixerrs: Soorrisu Centre 
—The Technical Institute, Dundee. Paper, “ The Drive of 
Power Station Auxiliaries,” by Messrs. L. Breach and H. 
Midgley. 7.30 p.m. 

InstiruTION oF MercHanicaL ENGINEERS.—Store "s-gate, 
8.W. 1. Informal discussion on ‘‘ The Use of Light Alloys in 
Place of Iron and Steel,” by Mr. A. E. L. Chorlton. 7 p.m. 


InsTITUTION OF MuntcrraL anp County ENnGIneers.—Joint 
mpecting of the Eastern and Metropolitan Districts at Boxmoor, 
erts. 


IystiruTion oF Propuction EnGineers._-The Engineers’ 
Club, Coventry-street, W. 1 Paper, “ The Efficient Tooling of 
Automatics,”’ by Mr. L. C. Keen. 7.30 p.m. 


Juntok Instirution or Enortveers.—39, Victoria-street, 
S.W. 1. Lecturette, “Stock Control,” by Mr. J. Fearn. 
7.30 p.m. 


Roya Instrrvrion oF Great Barrrar.—Albemarle-street , 
Piccadilly, W.1. Discourse, “‘ Measurement of the Heating 
Value of Gas,”’ by Mr. C. V. Boys. 9 p.m. 


MONDAY, APRIL 30ra. 


Royat Socrety or Arrs.__John-street, Adelphi, W.C. 2. 
Howard Lecture, “ The Development of the Steam Turbine,’ 
by Mr. Stanley 8. Cook. 8 p.m. 


TUESDAY, MAY Ist. 


Roya Instirution or Great Brrrarw.—-Albemarle-street, 
Piceadilly, W. 1. Annual meeting. 5 p.m. 


WEDNESDAY, MAY 2xp. 


InstiruTION oF Eecrricat Enoinerrs.-—Savoy-place, 
Victoria Embankment, W.C.2. ‘‘ The Design of Inductances 
for High-frequency Circuits,” by Professor C. L. Fortescue. 
6 p.m. 

InstiTuTe oF Metats.—Institution of Mechanical Engineers, 
Storey’s-gate,8.W. 1. Thirteenth annual May Lecture on “ The 
Inner Structure of Alloys,” by Dr. W. senhain, F.R.S. 
8 p.m. 


THURSDAY, MAY 3nep. 
InsTrTUTION oF Sanrrary Enoineers.-Caxton Hall, West - 


minster, 8S.W.1. “ The Relationship between Insanitation and 
Disease,” by Dr. Walter R. Hawden. 6.30 p.m. 


Royat Lystrrvtion or Great Barrrarx.—Albemarle-street, 
Piccadilly, W.1. “‘ Modern Electric Lamps: I1., Glowing 
Solids in Gases," by Professor J. T. MacGregor Morris. 3 p.m. 


FRIDAY, MAY 4ru. 


Cuemicat Encrvegzrine Grovur.—The Engineers’ Club, 39, 
Coventry-street, W.1. Annual general meeting and dinner. 
6.30 p.m. 


Institute oF Metais.—-University College, Singleton Park, 
Swansea. Annual general meeting. 7.15 p.m. 


InstiruTION oF Crvit ENGIneERs.—Great George-strect, 
8.W.1. Twenty-ninth James Forrest Lecture entitled “ The 
Interdependence of Abstract Science and Engineering,” by Sir 
Ric’ T. Glazebrook. 6 p.m. 

Justorn Instirution or Enoineers.—-39, Victoria-street, 
S.W. 1. Lecturette, “A.C. Neutral Point Earthing,” by Mr. 
8. A. Stigant. 7.30 p.m. 

Roya Iystrrution or Great Brrraiw.—Albemarle-street, 
Piccadilly, W. 1. Discourse, “‘ The Origins of the Conception of 
Isotopes,’ by Professor Frederick Soddy. 9 p.m. 


MONDAY, MAY 7rx. 


Socrety or ENGiIngEeRs.—The Geological Society, Burlington 
House, Piccadilly, W..1. ‘“‘ Pneumatic Handling of Petrol and 
other Inflammable Liquids,”’ by Pierre Mauclére. 5.30 p.m. 


THURSDAY anp FRIDAY, MAY 10rs anp lira. 


Inow anv Sree Instirvte.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Annual meeting. For programme, 
see page 401. 10 a.m, each day. 


FRIDAY, MAY lira. 


Junior Iwnstirrution or ENGIneEers.—-39, Victoria-street, 
W. 1. Durham Bursar’s Lecture, ‘“ The Theory of Resistance 
to the Flow of Gases and Fluids in Pipes,” by Mr. W. F. C. 
Cooper. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Harry Parsons, of the Parsons Motor Company, Limited, 
of Southampton, has been elected chairman of the Southampton 
Harbour Board. 


WE are advised by James Gordon and Co., Limited, that they 
have recently acquired the li for the manufacture and sale 
in Great Britain of the Duplex Mono recorder. 


Joun A. Smeeton, Limited, informs us that it has removed its 
offices from 56, Victoria-street, to St. Stephen’s House, Victoria 
Embankment, Westminster, London, 8.W. 1. 
Smeeton-Wricut Furnaces, Limited,inform us that they 
have removed their offices from 56, Victoria-street, to St. 
oe as House, Victoria Embankment, Westminster, London, 
8.W. 1. 











PRESENTATION aT MippLewicu.—A presentation of a chiming 
clock was recently made by the whole of the employees of Electro 
Bleach and By-products, Limited, of Middlewich, Cheshire, to 
Mr. Stai Hutchins, the ging director of the company. 
The object of the presentation was to give expression to the good 
feeling which exists and the pleasure which is felt at Mr. 
Hutchins’ decision to continue his connection with the com- 
eg The presentation was made by Mr. Stephens, chairman 
of the Works Committee. In accepting the gift, Mr. Hutchins 
to the progress of the company peweg Ae: nine 
years and to the feeling existing between himself and the 
employees, the relationship being that of a family. He 








tube is practically severed from the remainder of the bi 


thanked them for the handsome gift, which at al] times 
remind him of his happy associations with Middlewich. 
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